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Pyridine derivatives, their preparation 
and use as medicines 

The present invention relates to novel substituted amidine derivatives, processes 
for their preparation, pharmaceutical compositions containing them, and their use in 
5 therapy, in particular as gastric acid secretion inhibitors. 

The present invention, therefore, provides compounds of structure (I): 



1 1 




10 

in which: 

At 1 is an optionally substituted phenyl ring; 
At is an optionally substituted phenyl ring; 
R 1 is hydrogen or C^alkyl; 
15 is hydrogen or Cj ^alkyl; 
R 3 is hydrogen or Cj^alkyl; 

R is hydrogen, halogen, Ci. 6 alkyl or Ci_6alkoxy, 
XisCH2°rNR5 and 

R5 is hydrogen or Cj^alkyl, 

20 and the salts thereof. 

Suitably, Ar 1 is an optionally substituted phenyl ring. 

Suitable substituents for the phenyl ring Ar 1 include, for example; C^galkyl, 
25 Ci_6alkoxy, C^alkylthio, halogen, nitro, cyano, amino, hydroxy, carbamoyl, carboxy, 
Ci.galkanoyl, trifluoromethyl and C M alkylenedioxy substituents such as methylenedioxy 
(-OCH20-)- The phenyl rings may be substituted by a single substituent, or up to five 
substituents as may be synthetically accessible (for example, 23,4,5,6-penta- 
fluorophenyl). Preferably, the group Ar 1 is unsubstituted phenyl, or phenyl substituted by 
30 1 or more substituents selected from Ci.galkyi, C^galkoxy, Ci_ 6 alkylthio,'halogen, 

cyano, amino, hydroxy, carbamoyl, carboxy, C^galkanoyl, trifluoromethyl or by a single 
substituent in association with a C 1 . 4 alkylenedioxy. The phenyl ring may be substituted 
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by a single substituent or up to 5 substituents as may be synthetically accessible (for 
example, 2,3,4,5,6-pentafluorophenyl). More preferably, Ar* is unsubstituted phenyl, or 
phenyl substituted by one or two substituents selected from Ci-galkyl, C^alkoxy and 
halogen. Most preferably Ar* is unsubstituted phenyl or a phenyl group substituted by a 
5 single C^alkyl or halogen (in particular in the 2-position of the ring), or phenyl 

substituted by 2 halogen atoms (in particular 2 chlorine or fluorine atoms in the 2- and 6- 
positions of the ring or a chlorine atom in the 2-position and a fluorine atom in the 6- 
position of the ring). 

10 Suitably R 1 is hydrogen or Cj^alkyl; preferably R 1 is hydrogen. 

2 2 
Suitably, R is hydrogen or Cj^alkyi; preferably R is hydrogen. 



15 



20 



3 3 
Suitably, R is hydrogen or Ci^alkyl; preferably R is hydrogen. 

Suitably, R 4 is hydrogen, halogen, Cj^alkyl or C^galkoxy; preferably R 4 is 
hydrogen. 

Suitably, AT 2 is an optionally substituted phenyl ring. 



Suitable substituents for the phenyl ring At 2 include, for example, Ci_<;alkyl, 
Ci_galkoxy, Ci^alkylthio, halogen, nitro, cyano, amino, hydroxy, carbamoyl, carboxy, 
Ci_galkanoyl, trifluoromethyl and Ci^alkylenedioxy substituents such as methylenedioxy 
(-OCH2O). The phenyl rings may be substituted by a single substituent, or up to five 
25 substituents as may be synthetically accessible. 

2 

Preferably, Ar is unsubstituted phenyl or phenyl substituted by a single 
substituent selected from Cj^alkyl, Cj^alkoxy or halogen. More preferably, Ar 2 is 
unsubstituted phenyl or phenyl substituted by a single halogen atom, in particular chlorine 
30 in the 4-position of the ring. 

The compounds of the present invention can be prepared by processes analogous 
to those known to those skilled in the art. In a further aspect, there is, therefore provided 
a process for preparing compounds of structure (I) and salts thereof, which comprises 
35 (a) for compounds in which X is CH2> reaction of a compound of structure (H): 
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(III) 



in which Ar , R 1 , R 3 and R are as described for structure (I) with a compound of 
structure (HI) in which Ar 2 is as described for structure (I) and Y is a leaving group; 
5 (b) for compounds in which X is NR 5 and R 5 is hydrogen, reaction of a compound of 
structure (IV) 



1 1 




(IV) 



>3 

R 



10 in which Ar 1 , Ar 2 and R 1 , R 3 and R 4 are as described for structure 0) and Y 1 is a leaving 
group with an amine of structure H2NR 2 in which R 2 is as described for structure (I); 
(c) for compounds in which X is NR 5 

(i) reaction of a compound of structure (II) with a compound of structure (V) 



15 




in which Y 2 is a leaving group and Ar 2 , R 2 and R 5 are as described for structure (I); or 
(ii) reaction of a compound of structure (VI) 



PCIYEP93/00174 



(VI) 



in which R 1 to R 4 and Ar 1 are as described for structure (I) and Y 2 is a leaving group, 
with a compound of structure HNR 5 Ar 2 (VII) in which R 5 and Ar 2 areas described for 
5 structure (I), and optionally thereafter, forming a salL 

Suitable leaving groups Y include for example halide, or R 6 0 in which R 6 is 
Ci^alkyL Preferably Y is R^O. 

10 Suitable leaving groups Y 1 include for example SH activated by mercury as 

described in the specific examples herein. 

Suitable leaving groups Y 2 include for example OR 7 , SR 7 halogen or sulphonic 
acid, in which R 7 is Ci^alkyl; preferred groups Y 2 include SCH3. 

15 

The reaction between compounds of structure (II) and compounds of structure 
(HI) can be carried out in a suitable solvent at a temperature of between ambient and the 
reflux temperature of the solvent used, for as long as it takes for complete reaction to 
occur. Suitable solvents include, for example, Ci^alkanols such as ethanol or methanol. 
20 Preferably, the reaction can be carried out in ethanol as a solvent, at reflux temperature. 

The reaction between compounds of structure (IV) with an amine H2NR 2 can be 
carried out in the presence of a suitable solvent such as a Cj^alkanol, in particular 
methanol, at ambient temperature or elevated temperature, until reaction is complete. 

25 

The reaction between compounds of structure (II) and (V) can be carried out in 
the presence of a suitable solvent such as a C^alkanol such as methanol or ethanol. 
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13 
R 



30 



The reaction between a compound of structure (VI) and an amine of structure 
(VII) can be carried out in the presence of a suitable solvent such as a C^alkanol such as 
methanol or ethanoL 
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The intermediate compounds of structures (II) and (IE) can be prepared from 
commercially available starting materials, using standard techniques practised in the art of 
organic chemistry. For example, compounds of structure (II) can be prepared by reaction 
of 2-amino-3-hydroxypyridine with the appropriate compound Ar 1 CHR 1 X, in which Ar 1 
5 and R are as described for structure (I) and X is halogen, in particular bromine, in a 
suitable solvent, in the presence of a base as hereinafter described. Compounds of 
structure (HI), for example, in which Y is ethoxy, can be prepared by reaction of the 
appropriate cyano derivative A^O^CN, in which Ar 2 is as described for structure (I), 
with dry hydrogen chloride gas in ethanol as a reaction solvent. 



10 



15 



The compounds of structure (I) and their pharmaceutically acceptable salts exert 
an anti-secretory effect by inhibition of the gastrointestinal H + K + ATPase enzyme 
(Fellenius, E., Berglindh, T., Sachs, G., Olke, U Elander, B., Sjostrand, S.E., and 
Wallmark, B., 1981, Nature, 290, 159-61). 



In a further aspect therefore the present invention provides compounds of 
structure (I) and pharmaceutically acceptable salts thereof for use in therapy. The 
compounds of structure (I) and their pharmaceutically acceptable salts inhibit exogenously 
and endogenously stimulated gastric acid secretion and are useful in the treatment of 
20 gastrointestinal diseases in mammals, in particular humans. 



Such diseases include, for example, gastric and duodenal ulcers, aspiration 
pneumonitis and Zollinger-Ellison Syndrome. 

25 Further, the compounds of structure (I) can be used in the treatment of other 

disorders where an anti-secretory effect is desirable for example in patients with gastritis, 
NSAID induced gastritis, acute upper intestinal bleeding, in patients with a history of 
chronic and excessive alcohol consumption, and in patients with gastro oesophageal reflux 
disease (GERD). 

30 

In therapeutic use, the compounds of the present invention are usually 
administered in a standard pharmaceutical composition. The present invention therefore 
provides in a further aspect pharmaceutical compositions comprising a compound of 
structure (I) or a pharmaceutically acceptable salt thereof and a pharmaceutically 
35 acceptable carrier. 
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The compounds of structure (I) and their pharmaceutical^ acceptable salts which 
are active when given orally can be formulated as liquids, for example syrups, suspensions 
or emulsions, tablets, capsules and lozenges. 



5 A liquid formulation will generally consist of a suspension or solution of the 

compound or pharmaceutical^ acceptable salt in a suitable liquid caitier(s) for example, 
ethanol, glycerine, non-aqueous solvent, for example polyethylene glycol, oils, or water 
with a suspending agent, preservative, flavouring or colouring agent 

10 A composition in the form of a tablet can be prepared using any suitable 

pharmaceutical carriers) routinely used for preparing solid formulations. Examples of 
such carriers include magnesium stearate, starch, lactose, sucrose and cellulose. 



A composition in the form of a capsule can be prepared using routine 
15 encapsulation procedures. For example, pellets containing the active ingredient can be 
prepared using standard carriers and then filled into a hard gelatin capsule; alternatively, a 
dispersion or suspension can be prepared using any suitable pharmaceutical carriers), for 
example aqueous gums, celluloses, silicates or oils and the dispersion or suspension then 
filled into a soft gelatin capsule. 

20 

Typical parenteral compositions consist of a solution or suspension of the 
compound or pharmaceutical^ acceptable salt in a sterile aqueous carrier or parenterally 
acceptable oil, for example polyethylene glycol, polyvinyl pyrrolidone, lecithin, arachis oil 
or sesame oil. Alternatively, the solution can be lyophilised and then reconstituted with a 
25 suitable solvent just prior to administration. 



A typical suppository formulation comprises a compound of formula (I) or a 
pharmaceutical^ acceptable salt thereof which is active when administered in this way, 
with a binding and/or lubricating agent such as polymeric glycols, gelatins or cocoa butter 
30 or other low melting vegetable or synthetic waxes or fats. 

Preferably the composition is in unit dose form such as a tablet or capsule. 

Each dosage unit for oral administration contains suitably from 1 to 1000 mg, 
35 preferably from 1 to 500 mg (and for parenteral administration contains preferably from 
0.1 to 25 mg) of a compound of the formula (I) or a pharmaceutically acceptable salt 
thereof calculated as die free base. 
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The present invention also provides a method of inhibiting gastric acid secretion 
which comprises administering to a mammal in need thereof an effective amount of a 
compound of the formula (I) or a pharmaceutically acceptable salt thereof; and a method 
of treatment of diseases of the stomach or intestine based on increased acid secretion 
5 which comprises administering to a mammal in need thereof an effective amount of a 
compound of the formula (I) or a pharmaceutically acceptable salt thereof. 

The pharmaceutically acceptable compounds of the invention will normally be 
administered to a subject for the treatment of gastrointestinal diseases and other conditions 

10 caused or exacerbated by gastric acidity. The daily dosage regimen for an adult patient 
may be, for example, an oral dose of between 1 mg and 1000 mg, preferably between 1 
mg and 500 mg, or an intravenous, subcutaneous, or intramuscular dose of between 0.1 mg 
and 100 mg, preferably between 0.1 mg and 25 mg, of the compound of the formula (I) or 
a pharmaceutically acceptable salt thereof calculated as the free base, the compound being 

15 administered 1 to 4 times per day. 

Suitably the compounds will be administered for a period of continuous therapy, 
for example for a week or more. 

20 In addition, the compounds of the present invention can be co-administered with 

further active ingredients, such as antacids (for example magnesium carbonate or 
hydroxide and aluminium hydroxide), non-steroidal anti-inflammatory drugs (for example 
indomethacin, aspirin or naproxen), steroids, or nitrite scavengers (for example ascorbic 
acid or aminosulphonic acid), or other drugs used for treating gastric ulcers (for example 

25 histamine I^-antagonists such as cimetidine) or agents having activity against 
Helicobacter pylori organisms, for example antibiotics such as amoxicillin. 

The following examples illustrate the invention. Temperatures are recorded in 
degrees centigrade. 

30 
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Example 1 

N-(3-(Benzyloxy)-2-pyridyl)phenylacetamidine 

A mixture of 2-amino-3-benzyloxypyridine (2.5 g, 12.5 mmol) and ethyl 
5 phenylacetimidate hydrochloride (2.5 g, 12.5 mmol) in ethanol (100 ml) was heated under 
reflux for 1 hour. The solvent was evaporated in vacuo, and the residue taken up in 
chloroform, washed with aqueous sodium bicarbonate, dried and the chloroform 
evaporated. Treatment with charcoal and recrystallisation from ethyl acetate/petroleum 
ether gave the product (0.62 g), m.p. 1 14-1 16°C. 
10 C20H19N3O 

Found C 75.78, H 6.04, N 13.21 
Requires C 75.69, H 6.03, N 13.24 

Example 2 

15 N-(3-(Benzyloxy)-2-pyridyl)-2*methylphenylacetamidine hydrochloride 



(a) Ethyl 2-methylphenylacetimidate hydrochloride 

A solution of 2-methylbenzyl cyanide (25 g, 0.19 mol) in absolute ethanol (100 ml) was 
20 treated with dry HC1 gas with ice cooling for 1 hour. The solvent was evaporated in 
vacuo, and the residual oil triturated with ether. The solid was filtered off, washed with 
ether and dried (32.1 g, 95%), then used in subsequent steps without further purification. 

(b) N-(3-(Benzyloxy)-2-pyridyl)-2-memylphenylacetantidine hydrochloride 

25 

A mixture of 2-ammo-3-benzyloxypyridine (4.0 g, 20 mmol) and ethyl 2-methylphenyl- 
acetimidate hydrochloride (4.69 g, 22 mmol) in ethanol (80 ml) was heated under reflux 
for 1 hour. Evaporation of the solvent gave an oil which was purified by flash 
chromatography (chloroform/methanol 10:1). The product was obtained as a white 
30 crystalline solid (1.2 g), m.p. 1 19-120°C 

C21H21N3O -HQ -0^H 2 O 
Found C 67.60, H 6.04, N 1 1.41 
Requires C 67.89, H 6.07, N 1 1.31 



35 Example 3 

N-(3-(Benzyloxy)-2-pyridyl).4-methoxyphenylacetamidine hydrochloride 

(a) Ethyl 4-methoxyphenylacetimidate hydrochloride 
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A solution of 4-methoxyphenylacetonitrile (50 g, 0.34 mol) in absolute ethanol (200 ml) 
was treated with dry HC1 gas with ice cooling for 1 hour. The solvent was evaporated in 
vacuo, and the residual oil triturated with ether. The solid was filtered off, washed with 
5 ether and dried (66 g, 84%), then used in subsequent steps without further purification. 

(b) N-(3-(Benzyloxy)-2-pyridylH-memoxyphenylacetamidine hydrochloride 

A mixture of 2-amino-3-benzyloxypyridine (4.0 g, 20 mmol) and ethyl 4-methoxyphenyl- 
10 acetimidate hydrochloride (5.04 g, 22 mmol) in ethanol (80 ml) was heated under reflux 
for 2 hours. Evaporation of the solvent gave an oil which was purified by flash 
chromatography (chloroform/methanol) to give the product (1.27 g), m.p. 75-78'C. 

C21H21N3O2 HC1 0.5H 2 O 
Found C 64.39, H 5.68, N 10.78 
W Requires C 64. 19, H 5.90, N 10.69 

Example 4 

N-(3-(Benzyloxy)-2-pyridyl)-4-fluorophenylacetainidine 

(a) Ethyl 4-fluorophenylacetimidate hydrochloride 



20 



25 



A solution of 4-fluorophenylacetonitrile (50 g, 0.37 mol) in absolute ethanol (300 ml) was 
treated with dry HQ gas with ice cooling for 1 hour. The solvent was evaporated in 
vacuo, and the residual oil triturated with ether. The solid was filtered off, washed with 
ether and dried (67 g, 83%), then used in subsequent steps without further purification. 

(b) N-(3-(Benzyloxy)-2-pyridyl)^fluorophenykcetamidine 



A mixture of 2-amino-3-benzyloxypyridine (4.84 g, 24.2 mmol) and ethyl 4-fluorophenyl- 
acetimidate hydrochloride (5.8 g, 26.7 mmol) in ethanol (80 ml) was heated under reflux 
30 for 2 hours. Evaporation of the solvent gave an oil which was converted to the free base 
and purified by flash chromatography (chloroform/methanol) to obtain the product 
(0.49g),m.p.86-93°C. 

C20H18FN3O 0^H 2 O 
Found C 69.72, H 5.32, N 12.31, F 55.47 
35 Requires C 69.75, H 5.56, N 12.20, F 55.5 1 
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Example 5 

N-(3-(2-Methylbenzyloxy).2-pyridyI)phenylacetamidine hydrochloride 

(a) 2-Amino-3-(2-methylbenzyloxy)pyridine 

5 A mixture of a -bromo-o-xylene (89.6 g, 0.48 mol) and 2-amino-3-hydroxypyridine (48 g, * 
0.436 mol) in 40% aqueous sodium hydroxide solution (250 ml) and dichloromethane 
(250 ml) was treated with Adogen 464 (5 ml) and stirred vigorously at room temperature 
for 16 hours. The aqueous layer was extracted with dichloromethane and the combined 
organic layers washed with water, dried and evaporated. Chromatography (silica gel, 

10 chloroform) gave the product as an oil which later solidified (45.4 g, 49%), m.p. 96-98°C. 

(b) N-(3-(2-Methylbenzyloxy)-2-pyridyl)phenylacetamidine hydrochloride 



A mixture of 2-amino-3-(2-methylbenzyloxy)pyridine (5.2 g, 24.2 mmol) and ethyl 
15 phenylacetimidate hydrochloride (5.32 g, 26.7 mmol) in ethanol (80 ml) was heated under 
reflux for 2 hours. Evaporation of the solvent gave an oil which was taken up in 
chloroform, filtered to remove an insoluble white solid, and purified by flash 
chromatography (chloroform Anethanol) to obtain the product (0.85 g), m.p. 175-178°C. 

C21H21N3O -HQ -0.1H2O 
20 Found C 67.98, H 6.09, N 11.31 

Requires C 68.22, H 6.05, N 1 1.36 

Example 6 

N-(3-(2-Methylbenzyloxy)-2-pyridyl)-2-methyIphenylacetaiiiidine hydrochloride 

25 

A mixture of 2-amino-3-(2-methylbenzyIoxy)pyridine (5.2 g, 24.2 mmol) and ethyl 2- 
methylphenylacetimidate hydrochloride (5.7 g, 26.7 mmol) in ethanol (80 ml) was heated 
under reflux for2 hours. Evaporation of the solvent gave an oil which was purified by 
flash chromatography (chloroform/methanol) to obtain the product (1.37 g), 
30 m.p. 147-154°C. 

C22H23N3O -HC1 4).5H20 
Found C 67.61, H 6.39, N 10.74 
Requires C 67.59, H 6.45, N 10.74 



35 Example 7 

N-(3-(2-Methylbenzyloxy)-2.pyridyl>4-methoxyphenylacetamidine hydrochloride 
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A mixture of 2-amino-3-(2-methylbenzyloxy)pyridine (5.2 g, 24.2 mmol) and ethyl 4- 
methoxyphenylacetimidate hydrochloride (6.1 g, 26.7 mmol) in ethanol (80 ml) was 
heated under reflux for 2 hours, then the solvent evaporated. The residue was taken up in 
chloroform, Altered to remove an insoluble solid, and the filtrate purified by flash 
5 chromatography (chloroform/methanol) to obtain the product (0.29 g), m.p. 58-67°C. 

C22H23N3O2 -HC1 0.7H 2 O 
Found C 64.36, H 5.98, N 10.19 
Requires C 64.36, H 6.23, N 10.23 

10 Example 8 

N-(3-(2-Methylbenzyloxy)-2-pyridyI)-4-fluorophenylacetamidine hydrochloride 

A mixture of 2-amino-3-(2-methylbenzyloxy)pyridine (5.2 g, 24.2 mmol) and ethyl 4- 
fluorophenylacetimidate hydrochloride (5.8 g, 26.7 mmol) in ethanol (80 ml) was heated 
15 under reflux for 2 hours, then the solvent evaporated. The residue was purified by flash 
chromatography (chloroform/methanol) to obtain the product as a foam (0.49 g), 
m.p. 59-64°C 

C21H20FN3O HC1 
Found C 65.32, H 5.46, N 10.99, F 5.36 
20 Requires C 65.37, H 5.49, N 10.89, F 4.92 

Example 9 

N-(3-(4-Fluorobenzyloxy)-2-pyridyl)phenylacetamidine hydrochloride 

25 (a) 2-Amino-3-(4-fluorobenzyloxy)pyridine 

A mixture of 4-fluorobenzyl bromide (75 g, 0396 mol) and 2-amino-3-hydroxypyridine 
(39.6 g, 0.36 mql) in 40% aqueous sodium hydroxide solution (250 ml) and 
dichloromethane (250 ml) was treated with Adogen 464 (5 ml) and stirred vigorously at 
30 room temperature for 16 hours. The aqueous layer was extracted with dichloromethane 
and the combined organic layers washed with water, dried and evaporated. 
Chromatography (silica gel, chloroform) gave the product as an oil which later solidified 
(45.4 g, 49%), m.p. 96-98°C. 

35 (b) N-(3-(4-Fluorobenzyloxy)-2-pyridyl)phenylacetamidine hydrochloride 

A mixture of 2-amino-3-(4-fluorobenzyloxy)pyridine (5.42 g, 24.2 mmol) and ethyl 
phenylacetimidate hydrochloride (6.28 g, 26.7 mmol) in ethanol (80 ml) was heated under 
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reflux for 2 hours. Evaporation of the solvent gave an oil which was taken up in 
chloroform, filtered to remove an insoluble white solid, and purified by flash 
chromatography (chloroform/methanol) to obtain the product (0.85 g), m.p. 175-178°G 

C20H18FN3O HC1 
5 Found C 64.12, H 5.24, N 10.87 

Requires C 64.60, H 5.15, N 11.30 



Example 10 

N-(3.(4-Fluorobenzyloxy)-2-pyridyl)-2-methylphenylacetamidine hydrochloride 

10 

A mixture of 2-amino-3-(4-fluorobenzyloxy)pyridine (4.36 g, 20 mmoi) and ethyl 2- 
methylphenylacetimidate hydrochloride (4.69 g, 22 mmol) in ethanol (80 ml) was heated 
under reflux for 2 hours. Evaporation of the solvent gave an oil, which was purified by 
flash chromatography (chloroform/methanol) to obtain the product (1.2 g), 
15 m.p. 199-200°C. 

C21H20FN3O -HC1 
Found C 65.06, H 5.36, N 10.94 
Requires C 65.36, H 5.48, N 10.89 

20 Example 11 

N-(3-(4-Fluorobenzyloxy)-2-pyridyl)^-methoxyphenylacetainidine hydrochloride 

A mixture of 2-amino-3-(4-fluorobenzyloxy)pyridine (4.36 g, 20 mmol) and ethyl 4- 
methoxyphenylacetimidate hydrochloride (5.04 g, 22 mmol) in ethanol (80 ml) was heated 
25 under reflux for 2 hours. Evaporation of the solvent gave an oil, which was purified by 
flash chromatography (cMoroform/methanol) to obtain the product as a hygroscopic gum 
(1.2g),m.p.l99-200°C 

C21H20FN3O2 -HC1 -0.4H 2 O 
Found C 61.61, H 5.20, N 10.35, F 4.16 
30 Requires C 61.65, H 5.37, N 10.29, F 4.64 

Example 12 

N-(3-(4-Methoxybenzyloxy)-2-pyridyl)phenylacetamidine hydrochloride 

(a) 2-Amino-3-(4-methoxybenzyloxy)pyridine 

35 

A mixture of 4-methoxybenzyl bromide (25 g, 0.159 mol) and 2-amino-3-hydroxypyridine 
(15.9 g, 0.145 mol) in 40% aqueous sodium hydroxide solution (150 ml) and 
dichlorometbane (150- ml) was treated with Adogen 464 (5 ml) and stirred vigorously at 
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room temperature for 16 hours. The mixture was diluted with further water and 
dichloromethane, the product extracted into dichloromethane, and the combined organic 
' layers washed with water, dried and evaporated. The resulting solid was washed with 

ether to yield the product (25.6 g, 70%) 

5 

(b) N-(3-(4-Methoxybenzyloxy)-2-pyridyl)phenylacetamidine hydrochloride 



A mixture of 2-amino-3-(2-methylbenzyloxy)pyridine (4.6 g, 20 mmol) and ethyl phenyl- 
acetimidate hydrochloride (4.39 g, 26 mmol) in ethanol (80 ml) was heated under reflux 
10 for 2 hours. Evaporation of the solvent gave an oil which was purified by flash 

chromatography (chloroform/methanol) to obtain the product (0.75 g), m.p. 188-192°C. 

C21H21N3O2 HC1 
Found C 65.72, H 5.78, N 10.89, CI 9.11 
Requires C 65.71, H 5.78, N 10.95, CI 9.24 

15 

Example 13 

N-(3-(4-Methoxybenzyloxy)-2-pyridyl)-2-methylphenylacetamidine 



A mixture of 2-amino-3-(4-methoxybenzyloxy)pyridine (4.6 g, 20 mmol) and ethyl 2- 
20 methylphenylacetimidate hydrochloride (4.69 g, 22 mmol) in ethanol (80 ml) was heated 
under reflux for 2 hours. Evaporation of the solvent gave an oil which was taken up in 
chloroform, converted to the free base by washing with aqueous sodium bicarbonate, and 
purified by flash chromatography (chloroform/methanol) to obtain the product as a gum 
(0.38 g). 

25 C22H23N3O2 0.8H 2 O 

Found C 70. 14, H 6.28, N 11.20 
Requires C 70.30, H 6.79, N 1 1.18 

Example 14 

30 N-(3-(2,4,6-Trimethylbenzyloxy)-2.pyridyl)phenylacetamidine hydrochloride 

(a) 2-Amino-3-(2,4,6-trimethylben2yloxy)pyridine 

A mixture of 2,4,6-trimethylbenzyl chloride (50 g, 0.296 mol) and 2-amino-3- 
hydroxypyridine (29.6 g, 0.269 mol) in 40% aqueous sodium hydroxide solution (200 ml) 
35 and dichloromethane (200 ml) was treated with Adogen 464 (5 ml) and stirred vigorously 
at room temperature for 16 hours. The product was extracted into dichloromethane and 
purified by flash chromatography (silica, chloroform) to yield a solid (10.1 g, 14%), 
m.p. 160-166°C 
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(b) N-(3-(2,4,6-Trimethylbenzyloxy)-2-pyridyi)phenyl-acetamidine hydrochloride 

A mixture of 2-amino-3-(2 ,4,6-trimemylbenzyloxy)pyridine (4.84 g, 20 mmol) and ethyl 
5 phenylacetimidate hydrochloride (4.39 g, 22 mmol) in ethanol (80 ml) was heated under 
reflux for 2 hours. Evaporation of the solvent gave an oil which was purified by flash 
chromatography (chloroform/ methanol) to obtain the product (1.95 g), m.p. 173-178°C. 

C23H25N3O HC1 0.5H 2 O 
Found C 68.59, H 6.47, N 10.44, CI 8.41 
10 Requires C 68.21, H 6.72, N 10.37, CI 8.75 



Example 15 

N-(3-(2,6-Dichlorobenzyloxy)-2-pyridyl)phenylacetamidine hydrochloride 

(a) 2-Amino-3-(2,6-dichlorobenzyloxy)pyridine 

15 

A mixture of 2,6-dichlorobenzyl bromide (50 g, 0.209 mol) and 2-amino-3- 
hydroxypyridine (20.9 g, 0.19 mol) in 40% aqueous sodium hydroxide solution (200 ml) 
and dichloromethane (200 ml) was treated with Adogen 464 (5 ml) and stirred vigorously 
at room temperature for 16 hours. A further 200 ml of water was added and the product 
20 extracted into dichloromethane, dried, and the solvent evaporated to yield a solid (43.1 g, 
76%),m.p.l41-142°C 



(b) N-(3-(2,6-Dichlorobenzyloxy)-2-pyridyl)phenyl-acetamidine hydrochloride 

25 A mixture of 2-ammo-3-(2,6-dicMorobenzyloxy)pyridine (5.38 g, 20 mmol) and ethyl 
phenylacetimidate hydrochloride (4.39 g, 22 mmol) in ethanol (80 ml) was heated under 
reflux for 2 hours. Evaporation of the solvent gave an oil which was purified by flash 
chromatography (chloroform/methanol) to obtain the product as a hygroscopic foam 
(1.52g),m.p.69-74°C 
30 C20HnCl2N3O-l.lHCl-O.2H2O 

Found C 55.73, H 4.32, N 9.75, CI 25.50 
Requires C 55.44, H 4.14, N 9.58, CI 25.76 

Example 16 

35 N-(3-(2,6-Difluorobenzyloxy)-2-pyridyl)phenylacetamidine hydrochloride 

(a) 2-Ammo-3-(2 T 6-difluorobenzyloxy)pyridine 
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A mixture of 2,6-difluorobenzyl bromide (25 g, 0.121 mol) and 2-amino-3- 
hydroxypyridine (12.1 g, 0.1 1 mol) in 40% aqueous sodium hydroxide solution (200 ml) 
and dichloromethane (200 ml) was treated with Adogen 464 (5 ml) and stirred vigorously 
5 at room temperature for 16 hours. A further 200 ml of water was added and the product 
extracted into dichloromethane, dried, and the solvent evaporated to yield a solid (18.5 g, 
65%),m.p. 124-128°C 

(b) N-(3-(2,6-Difluorobenzyloxy)-2-pyridyl)phenyl-acetamidine hydrochloride 

10 

A mixture of 2-amino-3-(2,6-difluorobenzyloxy)pyridine (4.72 g, 20 mmol) and ethyl 
phenylacetimidate hydrochloride (4.39 g, 22 mmol) in ethanol (80 ml) was heated under 
reflux for 2 hours. Evaporation of the solvent gave an oil which was purified by flash 
chromatography (chloroform/methanol) to obtain the product as a hygroscopic glass 
15 (0.43 g), m.p. 45-50°C. 

C20H 17 F2N 3 O -0.8HC1 0.8H 2 O 
Found C 60.72, H 4.67, N 10.85, CI 7.24 
Requires C 60.51, H 4.92, N 10.58, CI 7.15 

20 Example 17 

N-(3-(2,6-Dinuorobenzyloxy).2-pyridyI).2-inethylphenylacetainidine hydrochloride 

A mixture of 2-amino-3-(2,6-difluorobenzyloxy)pyridine (4.72 g, 20 mmol) and ethyl 2- 
methylphenylacetimidate hydrochloride (4.69 g, 22 mmol) in ethanol (80 ml) was heated 
25 under reflux for 2 hours. Evaporation of the solvent gave an oil which was purified by 
flash chromatography (chloroform/methanol) to obtain the product (0.18 g), 
m.p. 127-135°C. 

C21H20F2N3O-HC1 
Found C 62.71, H 4.99, N 10.88, F 9.94 
30 Requires C 62.46, H 4.99, N 10.40, F 9.41 

Example 18 

N-(3-(Pentanuorobenzyloxy).2-pyridyI)phenylacetaimdinehydiwhloride 

35 (i) 2-Amino-3-(pentafluorobenzyloxy)pyridine. 

To a solution of 2-amino-3-hydroxypyridine (8.1 g, 73.6 mmol) in dichloromethane 
(65 ml) and 40% sodium hydroxide (65 ml) was added Adogen 464 (5 ml) and alpha- 
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bromo-2,3,4,5,6-pentafluorotoluene (20 g, 81 mmol) with vigorous stirring. The mixture 
was stirred at room temperature for 16 hours and the resulting solid was filtered off, 
washed and dried to yield the title compound (14 g), m.p.l30-134°C. 

5 (ii) N-(3-(Pentafluorobenzyloxy>2-pyridyl)phenylacetamidine hydrochloride 

2-Amino-3-pentafluorobenzyloxypyridine (1 1 g, 37.8 mmol) and ethyl phenylacetimidate 
hydrochloride (9.07 g, 45.4 mmol) in ethanol (350 ml) were heated under reflux for 3 hrs. 
After evaporation of the solvent, the residue was purified by flash chromatography (silica, 
10 1% methanol/dichloromethane) and trituration with ether to give the title compound 
(4.0g),m.p.l89°C 

C20H14N3OF5 KCl 
Found C 54.12, H 3.46, N 9.44 
Requires C 54.13, H 3.41, N 9.47 

15 

Example 19 

N-(3-(2-Chloro-4^-methylenedioxybenzyloxy)-2-pyridyl)phenylacetamidine 

hydrochloride 

20 (i) 2-AmincH3-(2-chloro^^-methylenedioxybenzyloxy)-pyridine 

To a solution of 2-amino-3-hydroxypyridine (9.75 g, 0.0886 mol) in dichloromethane 
(55 ml) and 40% sodium hydroxide (55 ml) was added Adogen 464 (5 ml) and 6-chloro- 
piperonyl chloride (20 g, 0.0975 mol) with vigorous stirring. The mixture was stirred at 
25 room temperature for 16 hours. Water (55 ml) was added and the mixture extracted with 
dichloromethane. The combined organic layers were dried and evaporated, and the residue 
purified by flash chromatography (silica, 1% methanol/dichloromethane) and trituration 
with ether to yield the title compound (6 g), m.p.lOO-104°C. 

30 (ii) N-(6-Chlon>4,5-methylenedioxybenzyloxy>2-pyridyl)phenylacetami^ 

hydrochloride r 

2-Amino-3-(6-chloro^,5-methylene(Hoxyben2yloxy)pyridine (6 g, 21.6 mmol) and ethyl , 
phenylacetimidate hydrochloride (5.17 g, 26 mmol) in ethanol (150 ml) were heated under 
35 reflux for 3 hrs. The solvent was evaporated and the residue purified by flash 

chromatography (silica, 1% methanol/dichloromethane), trituration with ether and 
recrystallisation from ethanol to give the titlecompound (1.0 g), m.p.l89°C (softening 
170°C). 
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C21H18CIN3O3 HC1 0.4H2O 
Found C 57.44, H 4.55, N 9.66 
Requires C 57.38, H 4.54, N 9.56 

5 Example 20 

N-(3-(2-Chlorobenzyloxy)-2-pyridyl)phenyIacetamidine hydrochloride 

(a) 2-Amino-3-(2-chlorobenzyloxy)pyridine 

10 A mixture of 2-chlorobenzyl chloride (47.6 g, 0.296 mol) and 2-amino-3-hydroxypyridine 
(29.6 g, 0.269 mol) in 40% aqueous sodium hydroxide solution (200 ml) and 
dichloromethane (200 ml) was treated with Adogen 464 (5 ml) and stirred vigorously at 
room temperature for 16 hours. A further 200 ml of water was added and the product 
extracted into dichloromethane, dried, the solvent evaporated and the residue triturated 

15 with petroleum ether to obtain the product (32 g, 46%), m.p. 95-100°C. 

(b) N-(3-(2-Chlorobenzyloxy)-2-pyridyl)phenylacetamidine hydrochloride 

A mixture of 2-amino-3-(2-chlorobenzyloxy)pyridine (4.69 g, 20 mmol) and ethyl phenyl- 
20 acetimidate hydrochloride (4.39 g, 22 mmol) in ethanol (80 ml) was heated under reflux 
for 2 hours. Evaporation of the solvent gave an oil which was purified by flash 
chromatography (chloroform/methanol) to obtain the product (0.97 g), m.p. 149-155°C. 

C2oHi 8 ClN30 -0.92HC1 O.9H2O 
Found C 59.95, H 5.03, N 10.5 1, CI 16.97 
25 Requires C 59.80, H 5.20, N 10.40, CI 16.97 

Example 21 

N-(3-(2-Bromobenzyloxy)-2-pyridyl)phenylacetamidine 

30 (a) 2-Amino-3-(2-bromobenzyloxy)pyridine 

A mixture of 2-bromobenzyl bromide (50 g, 0.20 mol) and 2-amino-3-hydroxypyridine 
(20.0 g, 0.18 mol) in 40% aqueous sodium hydroxide solution (200 ml) and 
dichloromethane (200 ml) was treated with Adogen 464 (5 ml) and stirred vigorously at 
35 room temperature for 1 6 hours. A further 200 ml of water was added and the product 
extracted into dichloromethane, dried, and the solvent evaporated to obtain the product 
(35.4 g, 63%), m.p. 99-100°C 
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(b) N-(3-(2-Bromobenzyloxy)-2-pyridyl)phenylacetamidine 

A mixture of 2-amino-3-(2-bromoben2yloxy)pyridine (5.58 g, 20 mmol) and ethyl phenyl- 
acetimidate hydrochloride (4.39 g, 22 mmol) in ethanol (80 ml) was heated under reflux 
5 for 2 hours. Evaporation of the solvent gave a residue which was purified by 

chromatography (silica, chloroform/methanol) and recrystallisation from ethanol/ether to 
obtain the product (0.28 g), m.p. 158-169°C 

C20HigBrN3O 0.9HC1 -0.7H 2 O 
Found C 54. 13, H 4.53, N 9.64, Br 18.46 
10 Requires C 54.38, H 4.63, N 9.51, Br 18.09 

Example 22 

N-(3-(2-Chloro-6-fluorobenzyloxy)-2-pyridyl)phenylacetamidine hydrochloride 

15 (a) 2-Amino-3-(2-chloro-6-fluorobenzyloxy)pyridine 

A mixture of 2-chloro-6-fluorobenzyl chloride (52.9 g, 0.296 mol) and 2-amino-3- 
hydroxypyridine (29.6 g, 0.269 mol) in 40% aqueous sodium hydroxide solution (200 ml) 
and dichloromethane (200 ml) was treated with Adogen 464 (5 ml) and stirred vigorously 
20 at room temperature for 16 hours. A further 200 ml of water was added and the product 
extracted into dichloromethane, dried, and the solvent evaporated to obtain the product 
(46.7g,62%),m.p.l23-130°C • 

(b) N-(3-(2-Chloro-6-fluorobenzyloxy)-2-pyridyl)phenyI-acetamidine hydrochloride 

25 

A mixture of 2-amino-3-(2-chloro-6-fluorobenzyloxy)pyridine (5.05 g, 20 mmol) and 
ethyl phenylacetimidate hydrochloride (4.39 g, 22 mmol) in ethanol (80 ml) was heated 
under reflux for 2 hours. Evaporation of the solvent gave an oil which was purified by 
flash chromatography (chloroform/methanol) and recrystallisation from ethanol/ether to 
30 obtain the product (1.53 g), m.p. U5-123°C 

C20H19CIFN3O •HQ 0.68H 2 O 
Found C 57.38, H 4.62, N 10. 12, Q 16.85, F 4.34 
Requires C 57.40, H 4.66, N 10.04, Q 16.94, F 4.54 



35 Example 23 

N-(3-(2-Trifluoromethylbenzyloxy)-2-pyridyl)phenylacetamidine hydrochloride 



WO 93/15055 



PCT/EP93/00174 



-19- 

(a) 2-Amino-3-(2-trifluoromethylbenzyloxy)pyridine 

A mixture of 2-trifluoromethylbenzyl chloride (50 g, 0.257 mol) and 2-amino-3- 
hydroxypyridine (25.2 g, 0.233 mol) in 40% aqueous sodium hydroxide solution (200 ml) 
5 and dichloromethane (200 ml) was treated with Adogen 464 (5 ml) and stirred vigorously 
at room temperature for 1 6 hours. A further 200 ml of water was added and the product 
extracted into dichloromethane, dried, and the solvent evaporated to obtain the product 
(45.3 g, 66%), m.p. 105-1 10°Q 

10 (b) N-(3-(2-Trifluoromethylben2yloxy)-2-pyridyl)phenyl-acetamidine hydrochloride 

A mixture of 2-amino-3-(2-trifluoromethylbenzyloxy)pyridine (5.36 g, 20 mmol) and 
ethyl phenylacetimidate hydrochloride (4.39 g, 22 mmol) in ethanol (80 ml) was heated 
under reflux for 2 hours. Evaporation of the solvent gave an oil which was purified by 
15 flash chromatography (chioroform/methanol) and recrystallisation from ethanol/ether to 
obtain the product (0.41 g), m.p. 105-112°C. 

C21H18F3N3O2 -0.85HC1 *2H 2 0 
Found C 55.67, H 4.60, N 9.64, CI 6.53, F 12.79 
Requires C 55.60, H 5.06, N 9.26, CI 6.62, F 12.56 

20 

Example 24 

N-(3-(2-Fluorobenzyloxy>2-pyridyl)phenylacetamidine hydrochloride 

(a) 2-Amino-3-(2-fluorobenzyloxy)pyridine 

25 

A mixture of 2-fluorobenzyl chloride (50 g, 0.346 mol) and 2-amino-3-hydroxypyridine 
(39 g, 0.315 mol) in 40% aqueous sodium hydroxide solution (200 ml) and 
dichloromethane (200 ml) was treated with Adogen 464 (5 ml) and stirred vigorously at 
room temperature for 16 hours. A further 200 ml of water was added and the product 
30 extracted into dichloromethane, dried, and the solvent evaporated to obtain the product 
(54.9 g, 80%), m.p. 85-86°C. 

(b) N-(3-(2-Fluoroben2yloxy)-2-pyridyl)phenylacetamidine hydrochloride 

35 A mixture of 2-amino-3-(2-fluorobenzyloxy)pyridine (4.36 g, 20 mmol) and ethyl phenyl- 
acetimidate hydrochloride (4.39 g, 22 mmol) in ethanol (80 ml) was heated under reflux 
for 2 hours. Evaporation of the solvent gave an oil which was purified by flash 
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chromatography (chloroform/methanol) and recrystallisation from ethanol/ether to obtain 
the product (0.36 g), m.p. 160-165°C. 

C 2 oH 18 FN 3 0 -HQ 
Found C 64.70, H 5.24, N 11.48, CI 9.26, F 5.13 
5 Requires C 64.60, H 5.15, N 11.30, CI 9.53, F 5.1 1 

Example 25 

N-(3-(l-PhenyIethoxy)-2-pyridyl)phenylacetamidine hydrochloride 

10 (a) 2-Ammo-3-(l-phenylethoxy)pyridine 

A mixture of 1-bromoethylbenzene (55 g, 0.296 mol) and 2-amino-3-hydroxypyridine 
(29.6 g, 0.269 mol) in 40% aqueous sodium hydroxide solution (200 ml) and 
dichloromethane (200 ml) was treated with Adogen 464 (10 ml) and stirred vigorously at 
15 room temperature for 16 hours. A further 200 ml of water was added and the product 

extracted into dichloromethane, dried, and the solvent evaporated. Chromatography (silica 
gel, chloroform-methanol) gave the product as a crystalline solid (37.6 g, 63%), 
m.p. 79-83°C 

20 (b) N-(3-(l-Phenylethoxy)-2-pyridyl)phenylacetamidine hydrochloride 

A mixture of 2-amino-3-(l-phenylethoxy)pyridine (4.28 g, 20 mmol) and ethyl phenyl- 
acetimidate hydrochloride (4.39 g, 22 mmol) in ethanol (80 ml) was heated under reflux 
for 2 hours. Evaporation of the solvent gave a residue which was purified by 
25 chromatography (silica, chloroform/methanol) to obtain the product (1.05 g), 
m.p. 75-80°C 

C21H21N3O 0.8HC1 -0.5HC1 
Found C 68.51, H 6.05, N 11.33, CI 7.66 
Requires C 68.24, H 6.21, N 1 1.37, CI 7.67 

30 

Example 26 

N-(3-(2,6-Dichlorobenzyloxy)-6-methyl-2-pyridyl)phenylacetamidine hydrochloride 
(a) 2-Amino-3-hydroxy-6-memylpyridine 

35 

3-Hydroxy-6-methyl-2-nitropyridine (25 g, 0.162 g) was dissolved in ethanol (600 ml) and 
hydrogenated over 10% palladium-charcoal (3.3 g) at 50 p.si. Removal of the catalyst 
and evaporation of the solvent gave the product (36.4 g, 91 %), m.p. 147-149°C. 
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(b) 2-Amino-3-(2,6-dichlorobenzyloxy)-6-methylpyridine 

A mixture of 2,6-dichlorobenzyl bromide (26.3 g, 0.1 1 mol) and 2-amino-3-hydroxy-6- 
5 methylpyridine (12.4 g, 0. 1 mol) in 40% aqueous sodium hydroxide solution (200 ml) and 
dichloromethane (200 ml) was treated with Adogen 464 (10 ml) and stirred vigorously at 
room temperature for 16 hours. A further 200 ml of water was added and the product 
extracted into dichloromethane, dried, and the solvent evaporated to obtain the product 
(21.4 g, 76%), m.p. 1 35-1 37°C 

10 

(c) N-(3-(2,6-Dichloroben2yloxy)-6-methyl-2-pyridyl)phenyl-acetamidine hydrochloride 

A mixture of 2-amino-3-(2,6-dichlorobenzyloxy)-6-methyl-pyridine (5.66 g, 20 mmol) 
and ethyl phenylacetimidate hydrochloride (4.39 g, 22 mmol) in ethanol (80 ml) was 
15 heated under reflux for 2 hours. Evaporation of the solvent gave a residue which was 
purified by chromatography (silica, chlorofonn/methanol) and recrystallisation from 
ethanol/ether to obtain the product (1.34 g), m.p. 217-218°C. 

C2iH 19 Cl2N 3 O.HC! 
Found C 57.71, H 4.63, N 9.61, CI 23.93 
20 Requires C 57.75, H 4.62, N 9.62, CI 24.35 

Example 27 

N-(3-(2,6-Dinuorobenzyloxy)-6-methyl-2-pyridyl)phenylacetamidine hydrochloride 

25 (a) 2-Armno-3-(2,6^fluorobenzyloxy>6^memylpyridine 

A mixture of 2,6-difluorobenzyl bromide (25 g, 0.121 mol) and 2-amino-3-hydroxy-6- 
methylpyridine (13.6 g, 0.11 mol) in 40% aqueous sodium hydroxide solution (200 ml) 
and dichloromethane (200 ml) was treated with Adogen 464 (10 ml) and stirred vigorously 
30 at room temperature for 16 hours. A further 200 ml of water was added and the product 
extracted into dichloromethane, dried, and the solvent evaporated to obtain the product 
(25.8 g, 94%), m.p. 121-123°C 

(b) N-(3-(2,6-Difluorobenzyloxy)-6-memyl-2-pyridyl)phenyl-acetamidine hydrochloride 

35 

A mixture of 2-ammo-3-(2,6-difluorobenzyloxy)-6^memyl-pyridine (5.0 g, 20 mmol) and 
ethyl phenylacetimidate hydrochloride (4.39 g, 22 mmol) in ethanol (80 mi) was heated 
under reflux for 2 hours. Evaporation of the solvent gave an oil which was purified by 
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chromatography (silica, cMoroform/methanol) andrecrystallisation from ethanol/ether to 
obtain the product (0.56 g), m.p. 173-177°C 

C21H19F2N3O 0.96HC1 -0.4H 2 O 
Found C 61.54, H 5.00, N 10.34, a 8.31, F 9.33 
5 Requires C 61.59, H 5.10, N 10.26, CI 8.31, F 9.27 



Example 28 

N-(3-(2,4-DichIorobenzyloxy)-2-pyridyI)phenylacetamidine hydrochloride 

10 (a) 2-Annno-3-(2,4-dichlorobenzyloxy)pyridine 



A mixture of 2,4-dichlorobenzyl bromide (15 g, 76.7 mmol) and 2-amino-3- 
hydroxypyridine (7.7 g, 69.7 mmol) in 40% aqueous sodium hydroxide solution (52 ml) 
and dichloromethane (52 ml) was treated with Adogen 464 (5 ml) and stirred vigorously at 
15 room temperature for 16 hours. More water was added and the product extracted into 
dichloromethane, dried, and the solvent evaporated to obtain the product after trituration 
with ether (13.3 g, 70%), m.p. 120-121°C 



(b) N-(3-(2,4-IMcUoroben2yloxy)-2-pyridyl)phenyl-acetanii<ime hydrochloride 

20 

A mixture of 2-amino-3- (2,4-dichlorobenzyloxy)p yridine (5.07 g, 18.8 mmol) and ethyl 
phenylacetimidate hydrochloride (332 g, 25:8 mmol) in ethanol (150 ml) was heated 
under reflux for 2 hours. Evaporation of the solvent gave an oil which was purified by 
flash chromatography (dichloromethane/methanol) and trituration with ether to obtain the 
25 product (0.59 g), m.p. 185-187°G 

C20H17CI2N3O -HC1 
Found C 56.47, H 4.41, N 10.01 
Requires C 56.82, H 4.29, N 9.94 



30 Example 29 

N-(3-(2,5-Dichlorobenzyloxy)-2-pyridyl)phenylacetamidine hydrochloride 

(a) 2-Amino-3-(2,5-dichlorobenzyloxy)pyridine 

A mixture of 2,5-dichlorobenzyl bromide (14.8 g, 75.9 mmol) and 2-amino-3- 
35 hydroxypyridine (7.7 g, 69.7 mmol) in 40% aqueous sodium hydroxide solution (52 ml) 
and dichloromethane (52 ml) was treated with Adogen 464 (5 ml) and stirred vigorously at 
room temperature for 16 hours. More water was added and the product extracted into 
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dichloromethane, dried, and the solvent evaporated to obtain the product after trituration 
with ether (8.6 g, 46%), m.p. 103-104°C. 

(b) N-(3-(2^-Dichlorobenzyloxy)-2-pyridyl)phenyl-acetainidine hydrochloride 

5 

A mixture of 2-amino-3-(2^-dichlorobenzyloxy)pyridine (5.08 g, 18.8 mmol) and ethyl 
phenylacetimidate hydrochloride (3.52 g, 25.5 mmol) in ethanol (150 ml) was heated 
under reflux for 2 hours, then evaporated. Flash chromatography 
(dichloromethane/methanol) and trituration with ether gave the product (0.25 g), 
10 m.p. 191-193°G 

C2oH 17 a2N 3 0 -HQ 0.5H 2 O 
Found C 55.67, H 4.41, N 10.02 
Requires C 55.63, H 4.44, N 9.73 

15 Example 30 

N-(3-Benzyloxy-2-pyridyl)-N'-phenylguanidine 

(a) N-(3-Benzyloxy-2-pyridyl)-N'-phenylthiourea 

20 A mixture of 2-amino-3-benzyloxypyridine (5.0 g, 25 mmol), phenyl isothiocyanate 

(3.72 g, 25 mmol) and toluene (20 ml) was heated at reflux for 1.5 hours, then left at room 
temperature overnight The solution was diluted with ether, and the product filtered off; 
yield 5.6 g (67%), m.p. 107-109°C. 

25 (b) N-(3-Ben2yloxy-2-pyridyl)-N , -phenylguanidine 

A mixture of N-(3-Benzyloxy-2-pyridyl)-N , -phenylthiourea (1.0 g, 2.9 mmol) and yellow 
mercuric oxide (1.6 g, 7.4 mmol) was stirred in ethanolic ammonia (20 ml) at room 
temperature for 18 hours, then heated at reflux for 30 mins. After cooling, the black solid 
30 was filtered off and the filtrate evaporated to an oil, which crystallised on trituration with 
ether/pet. ether. Chromatography (silica, 1-3% methanolic ammonia in dichloromethane) 
and trituration with pet. ether gave the product (0.49 g, 51%), m.p. 1 15-1 19°C 

C19H18N4O 
Found C 7 1.40, H 5.72, N 17.50 
35 Requires C 71.68, H 5.70, N 17.60 
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Example 31 

N-[3-(2-Chloro-6-nuorobenzyloxy)pyrid-2-yI]-2-chlorophenylacetamidine 

hydrochloride 

(a) Ethyl 2-chlorophenylacetimidate hydrochloride 

5 

A solution of 2-chlorobenzyl cyanide (32.4 g, 0.214 mol) in ethanol (70 ml) was cooled to 
5 °C, then HC1 gas was passed through with stiiring for 30 minutes and the resultant 
mixture was allowed to stand at room temperature for 18 hours. Evaporation of the 
solvent and trituration with ether gave the desired product, which was used immediately 
10 without further purification. Yield 49.0 g (98%). 

(b) N-[3-(2-(M>ro-6-fluoroben2yloxy)p^ 
hydrochloride 

A mixture of ethyl 2-chlorophenylacetimidate hydrochloride (5.07 g, 0.0216 mol), 2- 
amino-3-(2-chloro-6-fluorobenzyloxy)pyridine (4.95 g, 0.0196 mol) and ethanol (150 ml) 
15 was heated under reflux for 2 hours. The solvent was evaporated off and the resultant oil 
was purified by chromatography (silica gel, 1% methanol/dichloromethane) and trituration 
with ether. Yield 0.7 g (8%), m.p. 156-158 °C 

C20H16CI2FN3O HQ .2.1H20 
Found C 49.83, H 4.29, N 8.77 
20 Expected C 4930, H 4.49, N 8.53 

Example 32 

N-(3-Benzyloxy-2.pyridyl).N , -(4-chIorophenyl)guanidine 

(a) N-(3-Benzyloxy-2-pyridyl)-hr-(4-cUorophenyl)thiourea 

A stirring mixture of 2-amino-3-benzyloxy pyridine (5.37 g, 0.0268 mol) and 4-chloro- 
25 phenylisothiocyanate (5 g, 0.0295 mol) in toluene (20 ml) was heated under reflux for 2 h. 
After allowing to cool, the solution was treated with ether, and the resulting solid filtered 
off, washed and dried. Yield 8.33 g (84%), m.p. 140-143 °C 

(b) N-(3-Benzyloxy-2-pyridyl)-N , -(4-cWorophenyl)guanidine 

To a stirring suspension of N-(3-benzyloxy-2-pyridyl)-N , -(4-chlorophenyl)thiourea (1.5 g, 
30 0.00406 mol) in ammonia-saturated methanol (30 ml) was added yellow mercuric oxide 
{22 g, 0.01 mol). Stirring was continued for 20 h, then the solvent evaporated and the 
black residue treated with chloroform and filtered through celite. The filtrate was 
evaporated to a white solid, which was recrystallised from ethyl acetate. Yield 0.76 g 
(53%), m.p. 170-172 °C 
35 C19H17CIN4O 

Found C 64.97, H 4.89, N 16.04 
Expected C 64.68, H 4.86, N 15.88 
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Example 33 

N-(30Jenzyloxy-2-pyridyI)-N^4<yanophenyl)guanidine 

(a) N-(3-Benzyloxy-2-pyridyl>-N , -(4-cyanophenyl)thioiirea 

5 A stirring mixture of 2-amino-3-benzyloxy pyridine (5.68 g, 0.0284 mol) and 4- 

cyanophenyl isothiocyanate (5 g, 0.0312 mol) in toluene (20 ml) was heated under reflux 
for 2 h. After allowing to cool, the solution was treated with ether, and the resulting solid 
filtered off, washed and dried. Yield 9.4 g (92%), m.p.163-165 °C. 

(b) N-(3-Benzyloxy-2-pyridyl)-N-(4-cyanophenyl)guanidine 

10 To a stirring suspension of N-(3-benzyloxy-2-pyridyl)-N^4-cyanophenyl)thiourea (2 g, 
0.0055 mol) in ammonia-saturated methanol (40 ml) was added yellow mercuric oxide 
(3 g, 0.014 mol). Stining was continued for 20 h, then the mixture filtered through celite, 
and the solid washed several times with chloroform. The filtrate was evaporated to a white 
solid, which was triturated with ether. Yield 1.12 g (59%), m.p. 173-175 °C. 
15 C20H17N5O 

Found C 69.79, H 4.94, N 20.44 
Expected C 69.96, H 4.99, N 20.39 

Example 34 

N-(3-Benzyloxypyrid-2-yl)-N v -(4-trifluoromethylphenyI)guanidine 

20 (a) N-(3-Benzyloxypyrid-2-yl>N , -(4-trifluoromethylphenyl)thioure 

A mixture of 2-amino-3-benzyloxypyridine (2.34 g, 0.01 17 mol), 4-trifluoromethylphenyl 
isothiocyanate (2.85 g, 0.014 mol) and toluene (10 ml) was refluxed for 3.5 hours, then 
cooled and treated with ether to induce crystallisation of the product Yield 3.06 g (65%), 
m.p. 165-167 °C. 

25 (b) N-(3-Benzyloxypyrid-2-y^-NX4-trifluorom 

A mixture of N-(3-benzyloxypyrid-2-yl)-N , -(4-trifluoromethylphenyl)^ (3.08 g, 
0.0076 mol), yellow mercuric oxide (2 g, 0.0092 mol) and methanolic ammonia solution 
(40 ml) was stirred for 48 hours at room temperature, then the solvent was removed in 
vacuo and the residue extracted with boiling chloroform and filtered hot Evaporation of 

30 the filtrate and recrystallisation from acetonitrile gave the desired product. Yield 2.05 g " 
(70%),m.p. 154-155 °C 

C20H17F3N4O 
Found C 62.18, H 4.61, N 14.56 
Expected C 62.17, H 4.43, N 14.50 
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Example 35 

N-(3-Benzyloxy)pyrid-2-yI-N'-(3,4-dichlorophenyl)guanidine 

(a) N-(3-Benzyloxypyrid-2-yl)-N , -(3,4-dichlorophenyl)thiourca 

A mixture of 2-amino-3-benzyloxypyridine (2.14 g, 0.011 mol), 3,4-dichlorophenyl 
5 isothiocyanate (2.62 g, 0.013 mol) and toluene (10 ml) was refluxed for 3.5 hours, then 
cooled and treated with ether to induce crystallisation of the product Yield 3.64 g (84%), 
m.p. 144-146 °C. 

(b) N-(3-Benzyloxypyrid-2-yl>N'-(3,4-(hchlorophenyl)guanidine 

A mixture of N-(3-benzyloxypyrid-2-yl)-N'-(3,4-dichlorophenyl)thiourea (3.59 g, 0.009 
10 mol), yeUow mercuric oxide (2.34 g, 0.01 1 mol) and methanolic ammonia (40 ml) was 
stirred for 2 days at room temperature. The solvent was removed in vacuo and the black 
residue was boiled with chloroform and filtered hot Evaporation of the solvent and 
recrystallisation from acetonitrile gave the desired product Yield 2.44 g (70%), 
m.p. 161-162 °C 
15 C19HI6CI2N4O 

Found C 58.61, H 4.25, N 14.34 
Expected C 58.93, H 4.16, N 14.47 

Example 36 

N-P-(2-Methylbenzyloxy)pyrid-2-yI]-N'-phenylguanidine 

20 (a) N-[3-(2-Methylbenzyloxy)pyrid-2-yl]-N , -phenylthiourea 

A mixture of 2-ammo-3-(2-memylben^loxy)pyridine (1.67 g, 0.0078 mol), phenyl 
isothiocyanate (126 g, 0.0093 mol) and toluene (10 ml) was refluxed for 3.5 hours, then 
cooled and treated with ether to induce crystallisation of the product Yield 1.8 g (66%), 
m.p. 150-151 °C 

25 (b) N-[3-(2-Methylbenzyloxy)pyrid-2-yl]-N'-phenylguanidine 

A mixture of N-[3-(2-methylbenzyloxy)pyrid-2-yl]-N , -phenylthiourea (1.76 g, 0.005 mol), 
yellow mercuric oxide (1.31 g, 0.006 mol) and methanolic ammonia (40 ml) was stirred 
for 3 days at room temperature. The solvent was removed in vacuo and die black residue 
was boiled with chloroform and filtered hot Evaporation of the solvent and 

30 recrystallisation from acetonitrile gave the desired product Yield 1.2 g (72%), 
m.p. 157-158 °C. 

C20H20N4O 
Found C 72.29, H 6.11, N 16.85 
Expected C 72.27, H 6.06, N 16.85 
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Example 37 

N-[3-(2-Methylbenzyloxy)pyrid-2-yl]-N , -(4-chlorophenyl)guanidine 

(a) N-[3-(2-Methylben2yloxy)pyrid-2-yl]-N'-(4-chlorophenyl)thiourea 

A mixture of 2-amino-3-(2-methylbenzyloxy)pyridine (1.19 g, 0.0056 mol), 4- 
chlorophenyl isothiocyanate (1.15 g, 0.0068 mol) and toluene (10 ml) was refluxed for 2.5 
hours, then cooled and treated with ether to induce crystallisation of the product Yield 
1.63 g (77%), m.p. 181-183 °C. 

(b) N-[3-(2-Memylbenzyloxy)pyrid-2-yl]-N*-(4-chlorophenyl)guanidine 

A mixture of N-[3-(2-methylbenzyloxy)pyrid-2-yl]-N , -(4-chlorophenyl)thiourea (0.99 g, 
0.0026 mol), yellow mercuric oxide (0.67 g, 0.003 mol) and methanolic ammonia solution 
(40 ml) was stirred at room temperature for 48 hours. The solvent was removed in vacuo 
and the black residue was boiled with chloroform and filtered hot Evaporation of the 
solvent and recrystallisation from acetonitrile gave the desired product Yield 0.59 g 
(62%), m.p. 158-159 °C 

Q2OH19CIN4O 
Found C 65.46, H 5.26, N 15.34 
Expected C 65.48, H 5.22, N 15.27 

Example 38 

N-[3-(2-Fluorobenzyl)pyrid-2-y]]-N'-(4-chIorophenyI)guanidine 

(a) N-[3-(2-Huorobenzyloxy)pyrid-2-yl]-N , -(4-cWorophenyl)thiourea 
A mixture of 2-amino-3-(2-fluoroben2yloxy)pyridine (1.98 g, 0.0091 mol), 4- 
chlorophenyl isothiocyanate (1.83 g, 0.011 mol) and toluene (10 ml) was refluxed for 3.5 
hours, cooled and treated with diethyl ether to induce crystallisation of the product Yield 
1.98 g (56%), m.p. 141-143 °C. 

(b) N-[3-(2-Fluorobenzyl)pyrid-2-yl]-N'-(4-chlorophenyl)guanidine 

A mixture of yellow mercuric oxide (1.35 g, 0.0062 mol), N-[3-(2-fluorobenzyloxy)pyrid- 
2-yl]-N , -(4-chlorophenyl)thiourea (1.98 g, 0.0051 mol) and methanolic ammonia solution 
(40 ml) was stirred for 2 days at room temperature. The solvent was removed in vacuo 
and the black residue was boiled with chloroform and filtered hot Evaporation of the 
solvent and recrystallisation from acetonitrile gave the desired product Yield 0.34 g 
(18%), m.p. 175-176 °C 

C19H16CIFN4O 
Found C 61.30, H 4.48, N 14.99 
Expected C 61.54, H 4.35, N 15.11 
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Example 39 

N-[3-(2-ChIorobenzyIoxy)pyrid-2-yl]-N'-(4-chIorophenyl)guanidine 

(a) N-[3-(2-(^oroben2yloxy)pyrid-2-yl]-l^-(4-cWo^henyl)thiouiea 

5 A mixture of 2-ainino-3-(2-chlorobenzyloxy)pyridine (1.8 1 g, 0.0077 mol), 4- 

chlorophenyl isothiocyanate (1.59 g, 0.0094 mol) and toluene (10 ml) was refluxed for 15 
hours, cooled and treated with diethyl ether to induce crystallisation of the product. Yield 
2.54 g (90%), m.p. 177-179 °C. 

(b) N-[3-(2-CUorobenzyloxy)pyrid-2-yl]-N , -(4-chlorophenyl)guamdme 

10 A mixture of yellow mercuric oxide (1 .06 g, 0.0049 mol), N-[3-(2-chlorobenzyIoxy)pyrid- 
2-yl]-N'-(4-chlorophenyl)thiourea (1.56 g, 0.004 mol) and methanolic ammonia solution 
(40 ml) was stirred for 2 days at room temperature. The solvent was removed in vacuo 
and the black residue was boiled with chloroform and filtered hot. Evaporation of the 
solvent and recrystallisation from acetonitrile gave the desired product. Yield 0.72 g, 

15 (46%), m.p. 162-163 °C 

C19H16CI2N4O 
Found C 58.78, H 4.31, N 14.47 
Expected C 58.93, H 4.16, N 14.47 

20 Example 40 

N-[3-(4-Methylbenzyloxy)pyrid-2-yl]-N'-(4^hIorophenyl)guanidine 

a) 2-Amino-3-(4-methylbenzyIoxy)pyridine 

A mixture of 2-amino-3-hydroxypyridine (2.7 g, 0.024 mol), dichloromethane (40 ml) and 
25 40% aqueous sodium hydroxide solution (40 ml) was stirred for 5 mins, then 4- 

methylbenzyl bromide (4.51 g, 0.024 mol) and Adogen 464 (3 ml) were added and stirring 
was continued for 16 hours. The mixture was diluted with water and extracted with 
dichloromethane (x2), and the combined organic layers dried, evaporated, and triturated 
with ether. Yield 2.92 g (56%), m.p. 123-125 °C. 
30 (b) N-[3-(4-Memylbeiizyloxy)pvrid-2^ 

A mixture of 2-ammo-H4-methylbenzyloxy)pyridine (1.45 g, 0.0068 mol), 4- 
chlorophenyl isothiocyanate (1.38 g, 0.008 mol) and toluene (10 ml) was refluxed for 3.5 • 
hours, then cooled and treated with diethyl ether to induce crystallisation of the product. 
Yield 1.8 g (70%), m.p. 145-147 °C 

35 (c) N-[3-(4-Memylbenzyloxy)pyrid-2-yl]-l^-(4-chlorophenyl)guanidine 
A mixture of yellow mercuric oxide (0.68 g, 0.0031 mol), N-[3-(4- 
methylbenzyloxy)pyrid-2-yl]-N'-(4-chlorophenyl)thiourea (1.01 g, 0.0026 mol ) and 
methanolic ammonia solution (40 ml) was stirred for 2 days at room temperature. The 
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solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot Evaporation of the solvent and recrystallisation from acetonitrile gave the 
desired product Yield 0.5 g (52%), m.p. 174-175 °C 

C20H19CIN4O 
Found C 65.1 1,H 5.27, N 15.18 
Expected C 65.48, H 5.22, N 15.27 

Example 41 

N-[3-(4-Methoxyb€nzyloxy)pyrid-2-yl]-N*-phenylguanidine 
10 

(a) N-[3-(4-Methoxybenzyloxy)pyrid-2-ylJ-N'-phenylthiourea 

A mixture of 2-amino-3-(4-methoxybenzyloxy)pyridine (1.91 g, 0.0083 mol), phenyl 
isothiocyanate (1.4 g, 0.01 mol) and toluene (10 ml) was refluxed for 3.5 hours, then 
cooled and treated with diethyl ether to induce crystallisation of the product Yield 2.18 g 
15 (72%), m.p. 123-125 °C. 

(b) N-[3-(4-Methoxybenzyloxy)pyrid-2-yl]-N'-phenylguanidine 
A mixture of yellow mercuric oxide (1.51 g, 0.0069 mol), N-[3-(4- 
methoxybenzyloxy)pyrid-2-yl]-N , .phenylthiourea (2.14 g, 0.0058 mol) and methanolic 
ammonia solution (40 ml) was stirred for 2 days at room temperature. The solvent was 

20 removed in vacuo and the black residue was boiled with chloroform and filtered hot 
Evaporation of the solvent followed by trituration with ether and recrystallisation from 
acetonitrile gave the desired product Yield 1.27 g (62%), m.p. 141-143 °C 

C20H20N4O2 
Found C 69.31, H 5.91, N 16.10 
25 Expected C 68.95, H 5.79, N 16.08 

Example 42 

N-(3-(4.Methoxybenzyloxy)pyrid-2.yl)-N'-(4-chlorophenyl)guanidine 

30 (a) N-(3-(4-Memoxybenzyloxy)pyrid-2-yl)-N , -(4-chlorophenyl)thiourea 
A mixture of 2-amino-3-(4-methoxybenzyloxy)pyridine (1.80 g, 0.0078 mol), 4- 
chlorophenyl isothiocyanate (1.58 g, 0.0094 mol) and toluene (10 ml) was refluxed for 3.5 
hours, then cooled and treated with diethyl ether to induce crystallisation of the product. 
Yield 22 g (70.5%), m.p. 136-138 °C. 

35 (b) N-(3-(4-Methoxybenzyloxy)pyrid-2-yl)-N'-(4-chlorbphenyl)guanidine 
A mixture of yellow mercuric oxide (1.05 g, 0.00488 mol), N-[3-(4- 
methoxybenzyloxy)pyrid-2-yl]-N'-(4-chlorophenyl)thiourea (1.5 g, 0.0041 mol) and 
methanolic ammonia solution (40 ml) was stirred for 2 days at room temperature. The 



5 
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solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot Evaporation of the solvent followed by trituration with ether and 
recrystallisation from acetonitrile gave the desired product. Yield 0.96 g (61.5%) 
m.p. 165-166 °C 

5 C20H19CIN4O2 

Found C 63.03, H 5.10, N 14.65, CI 9.20 
Expected C 62.75, H 5.00, N 14.63, CI 9.26 

Example 43 

10 N-[3-(4-Chlorobenzyloxy)pyrid-2-yl]-N'-phenylguanidine 

(a) 2-Amino-3-(4-chlorobenzyloxy)pyridine 

A mixture of 2-amino-3-hydroxy pyridine (3.45 g, 0.313 mol), dichloromethane (20 ml) 
and 40% aqueous sodium hydroxide solution (20 ml) was stirred for five minutes, then 2- 
15 chlorobenzyl bromide (6.09 g, 0.03 15 mol) and Adogen 464 (3 ml) were added and 
stirring continued for 16 hours. The mixture was diluted with water and extracted with 
dichloromethane. Drying and evaporation of the organic extracts, and trituration with 
ether gave the desired product. Yield 3.5 g (48%), m.p. 121-123 °C 

(b) N-[3-(4-CMoroben^loxy)pyrid-2-yl]-N*-phenylthiourea 

20 A mixture of 2-amino-3-(4-chlorobenzyloxy)pyridine (3.37 g, 0.014 mol), phenyl 

isothiocyanate (233 g, 0.017 mol) and toluene (10 ml) was refluxedfor 3.5 hours, then 
cooled and treated with diethyl ether to induce crystallisation of die product Yield 4.36 g 
(82%), m.p. 162-164 °G 

(c) N-[3-(4-Chlorobenzyloxy)pyrid-2-yl]-N'-phenylguanidine 

25 A mixture of N-[3-(4-chlorobenzyloxy)pyrid-2-yl]-N , -phenylthiourea (3.00 g, 0.008 mol), 
yellow mercuric oxide (2.17g, 0.01 mol) and methanolic ammonia solution (40 ml) was 
stirred for 48 hours. The solvent was removed in vacuo and the black residue was boiled 
with chloroform and filtered hot Evaporation of the solvent and recrystallisation from 
acetonitrile gave die desired product. Yield 1.8 g (63%), m.p. 173-174 °C. 
30 C19H17CIN4O 

Found C 64.39, H 5.00, N 15.92 
Expected C 64.68, H 4.86, N 15.88 

Example 44 

35 N-[3-(2-Fluoro-6-chlorobenzyloxy)pyrid-2-yI]-N'-phenylguanidine 



(a) N-[H2-Huoro-6<Woroben^loxy)pyrid-2-yi]-N , -phenylthiourea 
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A mixture of 2-amino-3-(2-fluoro-6-chlorobenzyloxy)pyridine (7.6 g, 0.03 mol), phenyl 
isothiocyanate (3.95 ml, 0.033 mol) and toluene (25 ml) was refluxed for 2.5 hours, then 
cooled and treated with diethyl ether to induce crystallisation of the product Yield 8.47 g 
(73%),m.p. 143-145 °C. 

5 (b) N-[3-(2-Hutiro-6-chlorobenzyloxy)pyrid-2-yl]-N , -phenylguanidine 

A mixture of N-[3-(2-flu(iro-6-chloioben2yloxy)pyrid-2-yl]-N , -phenylthiourea (2 g, 
0.0052 mol), yellow mercuric oxide (1.34g, 0.0062 mol) and methanolic ammonia 
solution (40 ml) was stirred for 72 hours. The solvent was removed in vacuo and the black 
residue was treated with chloroform and filtered through celite. Evaporation of the solvent 
10 and recrystallisation from acetonitrile gave the desired product. Yield 1.07 g (56%), 
m.p. 147-149 °C. 

C19H16CIFN4O 
Found C 61.51, H 4.39, N 15.15 
Expected C 61.54, H 4.35, N 15.11 

15 

Example 45 
N-[3-(^nuoro^hloroben^loxy)py^ 

(a) N-[3-a-Huoio-foMorobenzyloxyfo^^ 

A mixture of 2-ammo-3-(2-fluoro-6<Woroben2yloxy)pvridine (3.46 g, 0.014 mol), 4- 
20 chlorophenyl isothiocyanate (2.55 g, 0.015 mol) and toluene (10 ml) was refluxed for 2 
hours, then cooled and treated with diethyl ether to induce crystallisation of the product 
Yield 4.64 g (73%), m.p. 162-164 °C 

(b) N-[3-(2-Ru(»ro-6<MoroDenzyloxy)p^ 

A mixture of N-[3-(2-flucm>-6-cMorobenzyloxy)p^ 
25 (2 g, 0.0047 mol), yellow mercuric oxide (2.56 g, 0.012 mol) and methanolic ammonia 
solution (40 ml) was stirred for 40 hours. The solvent was removed in vacuo and the black 
residue was treated with chloroform and filtered through celite. Evaporation of the solvent 
and recrystallisation from chloroform/ether gave the desired product Yield 0.96 g (50%), 
m.p. 168-170 *C. 

30 C19H15CI2FN4O 

Found C 56.30, H 3.79, N 1 3.84 
Expected C 56.31, H 3.73, N 13.82 

Example 46 

35 N-[3-(2-Chloi^fluorol>enzyloxy)p^ 

(a) N-[3-(2-CMoro-6-fluorobenzyloxy)pyrid-2-yl]-hr-(2-fluorophenyl)miourea 
A mixture of 2-amino-3-(2-chloro-6-fluorobenzyloxy)pyridine (7.48g, 0.03 mol), 2- 
fluorophenyLisothiocyanate (5.0 g, 0.033 mol) and toluene (30 ml) was heated under 
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ieflux for 1.5 hours, then cooled and diluted with ether to induce crystallisation of the 
product Yield 7.9 g (59 %), m.p. 145-147 °C 
(b) N-[3-(2-Chloro-6-fluorobenz 

A mixture of yellow mercuric oxide (4.13g, 0.019 mol ), N-[3-(2-chloro-6-fluoro- 
5 benzyloxy)pyrid-2-yl]-N , -(2-fluorophenyl)thiourea (3.10g, 0.0076 mol) and methanolic 
ammonia solution (60 ml) was stined for 24 hours at room temperature. The mixture was 
filtered through celite and the filtrate evaporated to a yellow solid, which was 
recrystallised from ethyl acetate/pet. ether. Yield 1.51 g (51%), m.p 138-140 °C. 

C19H15CIF2N4O 
10 Found C 58.73, H 3.91, N 14.40 

Expected C 58.69, H 3.89, N 14.41 

Example 47 

N-[3-(2-Chloro-6 fluorobenzyloxy)pyrid-2-yl]-N , -(4-nitrophenyl)guanidine 

15 

(a) N-[3-(2-Chloro-6fluorobenzyloxy)pyrid-2-yl]-N , -(4-nitrophenyl)thiou^ 

A mixture of 2-amino-3-(2-chloro-6-fluorobenzyloxy)pyridine (7.01g, 0.028 mol), 4- 
nitrophenyl isothiocyanate (5.31g, 0.03 mol) and toluene (50 ml) was heated under reflux 
for 2 hours, then Cooled and treated with ether to induce crystallisation of the product 
20 Yield 1 1.07 g (86%), m.p. 214-215 °C 

(b) N-[3-(2-Chloro-6 fluoroben^loxy)pyrid-2-yl]-N , -(4-nitrophenyl)guanidine 
A mixture of yellow mercuric oxide (L26g, 0.006 mol ), N-[3-(2-chloro-6 
fluoroben2yloxy)pyrid-2-yl]-N , -(4-nitrophenyl)thiourea (2.08g, 0.005 mol) and methanolic 
ammonia solution (40 nil) was stirred for 24 hours at room temperature, then heated under 

25 reflux for 30 min. The solvent was removed in vacuo and the black residue was boiled 
with chloroform and filtered hot Evaporation of the solvent and recrystallisation from 
ethanol gave the desired product Yield 1.16 g (58%), m.p 180-182 °C 

C19H15CIFN5O3 
Found C 54.84, H 3.71, N 16.83 
30 Expected C 54.88, H 3.64, N 16.84 

Example 48 

N-[3-(2-ChIoro-6-fluorobenzyloxy)pyrid-2-yI]-N , -(4-methylphenyI)guanidine 

(a) N-[3-(2-CMoro-6-fluorobenzyloxy)pyrid-2-yl]-N , -(4-methylph 
35 A mixture of 2-amino-3-(2-chloro-6-fluorobenzyloxy)pyridine (2g, 0.008 mol), 4- 

methylphenyl isothiocyanate (1.43g, 0.0096 mol) and toluene (10 ml) was heated under 
reflux for 5 hours, then cooled and diluted with ether to induce crystallisation of the 
product Yield 2*61g (82%) m.p. 138-140 °C. 
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(b) N-[3-(2-Chloro-6-fluorobenzyloxy)pyrid-2-yl]-N , -(4-methylphenyl)guanidine 
A mixture of yellow mercuric oxide (0.65g, 0.0025 mol), N-[3-(2-chloro-6- 
fluorobenzyloxy)pyrid-2-yl]-N'-4-methylphenylthiourea (l.Og, 0.0025 mol) and 
methanolic ammonia solution (30 ml) was stirred for 3 days at room temperature. The 

5 solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot. Evaporation of the solvent followed by recrystallisation from ethanol gave the 
desired product. Yield 0.55 g, (57%), m.p. 136-138 °C. 

C20H18N4CIFO 
Expected C 62.42, H 4.71, N 14.56 

10 Found C 62.57, H 4.81, N 14.66 



Example 49 

N-[3-(2-Chloro-6-fluorobenzyloxy)pyrid-2-yl]-N'-(4-fluorophenyl)guanidine 

(a) N^3-(2-Chlon>-6-fluoroben2yloxy)pyrid-2-yl]-N , -(4-fluorophenyl)thiourea 
15 A mixture of 2-amino-3-(2-chloro-6-fluorobenzyloxy)pyridine (2g, 0.008 mol), 4- 

fluorophenyl isothiocyanate (1.45g, 0.0096 mol) and toluene (10 ml) was heated under 
reflux for 5 hours, then cooled and diluted with ether to induce crystallisation of the 
product Yield 2.31g (71%), m.p. 146-148 °C. 

(b) N-[3-(2-Chloro-6-fluorobeiizyloxy)py^^ 

20 A mixture of yellow mercuric oxide (0.65g, 0.003 mol), N-[3-(2-chloro-6- 

flucrobenzyloxy)pyrid-2-yl]-N , ^fluorophenylthiourea (l.Og, 0.0025 mol) and methanolic 
ammonia solution (30 ml) was stirred for 3 days at room temperature. The solvent was 
removed in vacuo and the black residue was boiled with chloroform and filtered hot 
Evaporation of the solvent followed by recrystallisation from ethanol gave the desired 
25 product Yield 0.38 g, (40%), m.p. 152-154 °C. 

C19H15CIF2N4O 
Expected C 58.69, H 3.89, N 14.41, CI 9. 12 
Found C 58.62, H 4.05, N 14.49, CI 9. 14 

30 Example 50 

N-[3-(2-Chloro-6-fluorobenzyloxy)pyrid-2-yl]-N'-(2-methyM- 
chlorophenyOguanidine 

(a) N-[3-(2-Chloro-6-fluorobenzyloxy)pyrid-2-yl]-N , -(2-methyl-4- 
chlorophenyl)thiourea 

35 A mixture of 2-amino-3-(2-chloro-6-fluorobenzyloxy)pyridine (2 g, 0.008 mol), (2- 
methyl-4-chlorophenyl isothiocyanate (1.76 g, 0.0096 mol) and toluene (10 ml) was 
heated under reflux for 5 hours, then cooled and diluted with ether to induce crystallisation 
of the product Yield 2.72g (77%), m.p. 176-177 °C 
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(b) N-[3-(2-Chloro-6-fluorobenzyloxy)pyrid-2-yl]-N'-(2-methyl-4- 
chloFophenyl)guanidine 

A mixture of yellow mercuric oxide (0.6 g, 0.0028 mol), N-[3-(2-chloro-6- 
5 fluoroben2yloxy)pyrid-2-yl]-hr-2-memyl-4-chlorophenylthiourea (1.0 g, 0.0023 mol) and 
methanolic ammonia solution (30 ml) was stirred for 3 days at room temperature. The 
solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot Evaporation of the solvent followed by recrystallisation from ethanol gave the 
desired product Yield 0.63 g (65%), m.p. 155-156 °C 
10 C2QH17CI2FN4O 

Expected C 57.29, H 4.09, N 13.36, CI 16.91 
Found C 57.42, H 4.20, N 13.53, CI 17.33 

Example 51 

15 N-[3-(2,6-Dichloroben2yloxy)pyrid-2-yl]-N'-phenylguanidine 

(a) N-[3-(2,6-Dichloroben^rloxy)pyrid-2-yll-N , -phenylthiourea 

A mixture of 2-ammo-3-(2,6-dichlorobenzyloxy)pyridine (2 g, 0.0071 mol), phenyl 
isothiocyanate (1.15 g, 0.0085 mol) and toluene (10 ml) was heated under reflux for 1.5 
hours, then cooled and diluted with ether to induce crystallisation of the product, which 
20 was recrystallised from ethanol/ether. Yield 1.2 g (42%), m.p. 148-149 °C. 

(b) N-[3-(2,6-DicWcm)ben^loxy)pyrid-2-yI]-N*-phenylguamdine 
A mixture of yellow mercuric oxide (0.62 g, 0.0029 mol), N-[3-(2-,6- 
dichlorobenzyloxy)pyrid-2-yl]-N'-phenylthiourea (1.0 g, 0.0025 mol) and methanolic 
ammonia solution (30 ml) was stirred for 15 hours at room temperature. The solvent was 

25 removed in vacuo and the black residue was boiled with chloroform and filtered hot 
Evaporation of the solvent followed by recrystallisation from ethanol gave the desired 
product. Yield 0.33 g (55%), m.p. 163-165 °C 

C19H16CI2N4O 
Expected C 58.93, H 4.16, N 14.47, CI 18.31 
30 Found C 58.96, H 4.35, N 14.39, CI 18.40 

Example 52 

N-(3-(2,6-DichlorobenzyIoxy)-pyrid-2-yI)-N'-(4-chIorophenyl)guanidine 

(a) N-(3-(2,6-DicWorobenzyloxy)-pyrid-2-yl)-N , -(4-cWorophenyl)thiourea 
35 A mixture of 2-amino-3-(2 > 6-dichlorobenzyloxy)pyridine (5 g, 0.018 mol), 4-chlorophenyl 
isothiocyanate (3.76 g, 0.022 mol) and toluene (20 ml) was heated under reflux for 3 
hours, then cooled and diluted with ether to induce crystallisation of the product, which 
was recrystallisedfrom ethanol/ether. Yield 6.69 g (82%), m.p. 179-180 °C. 
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(b) N-(3-(2,6-Dichlorobenzyloxy)-pyrid-2-yl)-N'-(4-chlorophenyl)guanidine 
A mixture of yellow mercuric oxide (1.18g, 0.0054mol), N-[3-(2-,6- 

dicWoroben2yloxy)pyrid-2-yl]-N'-4-chlorophenylthiourea (2.0g, 0.0045mol) and 
methanolic ammonia solution (40 ml) was stirred for 5 days at room temperature. The 
5 solvent was removed in vacuo and the black residue was boiled with chloroform and 

filtered hot Evaporation of the solvent followed by recrystallisation from ethanol gave the 
desired product Yield 1.54 g (81%), m.p. 192-195 °C 

C19H15CI3N4O 
Expected C 54.1 1, H 3.59, N 13.29, CI 25.22 
10 Found C 53.94, H 3.74, N 13.44, CI 25.49 

Example 53 

N-(3-(2,6-Difluorobenzyloxy)-pyrid-2-yI-N'-phenylguanidine 

(a) N-(3-(2,6-Difluorobenzyloxy)-pyrid-2-yl-N'-phenylthiourea 

15 A mixture of 2-ammo-3-(2,6-difluorobenzyloxy)pyridine (2.1 g, 0.09 mol), phenyl 
isothiocyanate (1.43 g, 0.01 1 mol) and toluene (10 ml) was heated under reflux for 3 
hours, then cooled and diluted with ether to induce crystallisation of the product, which 
was recrystallised from ethanol/ether. Yield 2.0 g (82%), m.p. 132-133 °C. 

(b) N-(3-(2,6^Dmuorobenzyloxy)-pyrid-2-yl-N , -phenylguanidine 
20 A mixture of yellow mercuric oxide (0.75g, 0.0034mol), N-[3-(2-,6- 

dffluorobeiizyloxy)pyrid-2-yl]-tf ^ (1.1 i gf 0.003mol) and 

methanolic ammonia solution (40 ml) was stirred for 15 hours at room temperature. Hie 
solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot Evaporation of the solvent followed by recrystallisation from ethanol gave the 
25 desired product Yield 0.54 g (51%), m.p. 136-137 °C 

C19H16F2N4O 
Expected C 64.40, H 4.55, N 15.8 1 
Found C 64.16, H 4.73, N 15.81 

30 Example 54 

N-[3-(2,6-Difluorobenzyloxy)pyrid-2-yl]-N'-(4-chlorophenyl)guanidine 

(a) N-[3-(2,6^IMfluororjeiizyloxy)p^ 

A mixture of 2-amino-3-(2,6^difluorobenzyloxy)pyridine (2.10 g, 0.009 mol), 4-chloro- 
phenyl isothiocyanate (1.81 g, 0.01 mol) and toluene (10 ml) was refluxed for 3 hours, 
35 then cooled and treated with diethyl ether to induce crystallisation of the product Yield 
2.71 g (75%), m.p. 151-154 °C 

(b) N-[3-(2,frDmuorobenzyloxy)pyrid-2-yl]-N'-(4-cWorophenyl)guanidine 
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A mixture of yellow mercuric oxide (0.75 g, 0.0035 mol), N-[3-(2,6- 
difluorobenzyloxy)pyrid-2-yl]-^-(4-chlorophenyl)thiourea (1.18 g, 0.003 mol) and 
methanolic ammonia solution (40 ml) was stirred for 2 days at room temperature. The 
solvent was removed in vacuo and the black residue was boiled with chloroform and 
5 filtered hot Evaporation of the solvent and recrystallisation from acetonitrile gave the 
desired product Yield 0.5 g (44%), m.p. 146-148 °C 

C19H15CIF2N4O 
Found C 58.74, H 4.03, N 14.49 
Expected C 58.70, H 3.89, N 14.41 

• 10 

Example 55 

N-(3-(2,4-Dinuoroben7.yloxy)pyrid-2-yl)-N'-(4-chlorophenyl)guanidine 

(a) 2-Ammc-3-(2,4-difluorobenzyloxy)pyridine 

A mixture of 2-amino-3-hydroxy pyridine (2.66 g, 0.024 mol), dichloromethane (20 ml) 

15 and 40% aqueous sodium hydroxide solution (20 ml) was stirred for five minutes, then 
2,4-difluorobenzyl bromide (5.00g, 0.024 mol) and Adogen 464 (3 ml) were added and 
stirring continued for 16 hours. The mixture was diluted with water and extracted with 
dichloromethane. Drying and evaporation of the organic extracts, and trituration with 
ether gave the desired product Yield 2.7 g (48%), m.p. 105-107 °C. 

20 (b) N-(H2,4-Difluorobenzyloxy)p^ 

A mixture of 2-amino-3-(2,4-difluorobenzyloxy)pyridine (2.10 g, 0.009 mol), 4- 
chlorophenyl isothiocyanate (1.81 g, 0.01 mol) and toluene (10 ml) was refluxed for 3.5 
hours, then cooled and treated with diethyl ether to induce crystallisation of the product 
Yield 2.94 g (81%), m.p.154-156 °C 

25 (c) N-(3-(2,4-Difluorobenzyloxy)pyrid-2-yl)-N , -(4-cWorophenyl)guanidme 
A mixture of yellow mercuric oxide (0.75 g, 0.034 mol), N-[3-(2,6- 
difluorobenzyloxy)pyrid-2-yl]-N , -(4-chlorophenyl)thiourea (1.18 g, 0.003 mol) and 
methanolic ammonia solution (40 ml) was stirred for 1 day at room temperature. The 
solvent was removed in vacuo and the black residue was boiled with chloroform and 

30 filtered hot Evaporation of the solvent trituration with ether and recrystallisation from 
acetonitrile gave the desired product Yield 0.91 g (78%), m.p. 182-184 °C 

C19H15CIF2N4O 
Expected C 58.70, H 3.89, N 14.41, Q 9.77 
Found C 58.78, H 4.13, N 14.44, a 10.12 

35 

Example 56 

N-[3-(2A6-Trifluorobenzyloxy)pyrid-2-yl-N , -(4-chlorophenyl)guanidine 

(a) 2-Anuno-3-Q,4,6-trifluorobenzyloxy)pyridine 
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A mixture of 2-amino-3-hydroxy pyridine (2.44 g, 0.022 mol), dichloromethane (20 ml) 
and 40% aqueous sodium hydroxide solution (20 ml) was stirred for five minutes, then 
2,4,6-trifluorobenzyl bromide (5.00 g, 0.022 mol) and Adogen 464 (3 ml) were added and 
stirring continued for 16 hours. The mixture was diluted with water and extracted with 
5 dichloromethane. Drying and evaporation of the organic extracts, and trituration with 
ether gave the desired product Yield 2.76 g (49%), m.p. 122-124 °C. 

(b) N-[3-(2,4,6-Trifluorobenzyloxy)pyrid-2-yl-N'-(4-chlorophenyl)thiourea 
A mixture of 2-aminc-3-(2,4,6-trifluorobenzyloxy)pyridine (2.29 g, 0.009 mol), 4- 
chlorophenyl isothiocyanate (1.81 g, 0.01 mol) and toluene (10 ml) was refluxed for 3.5 

10 hours, then cooled and treated with diethyl ether to induce crystallisation of the product. 
Yield 3.03 g (79.5%), m.p.181-183 °C. 

(c) N-[3-(2,4,6-Trifluorobenzyloxy)pyrid-2-yl-N'-(4-chlorophenyl)guanidine 
A mixture of yellow mercuric oxide (0.74 g, 0.036 mol), N-[3-(2,4,6- 
trifluorobenzyloxy)pyrid-2-yl]-N'-(4-chlorophenyl)thiourea (1.27 g, 0.003 mol) and 

15 methanolic ammonia solution (40 ml) was stirred for 1 day at room temperature. The 
solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot Evaporation of the solvent, trituration with ether and recrystallisation from 
acetonitrile gave the desired product Yield 0.63 g (52%), m.p. 161-162 °C. 

C19H14CIF3N4O 

20 Expected C 56.10, H 3.47, N 13.77, CI 8.72 

Found C 56.18, H 3.69, N 13.88, CI 8.85 

Example 57 

N-(3-(23,6-Trinuorobenzyloxy)pyrid-2-yl)-N'-(4-chlorophenyl)guanidine 

25 (a) 2-Amino-3-(2,3,6-trifluorobenzyloxy)pyridine 

A mixture of 2-amino-3-hydroxy pyridine (2.44 g, 0.022 mol), dichloromethane (20 ml) 
and 40% aqueous sodium hydroxide solution (20 ml) was stirred for five minutes, then 
2,3,6-trifluorobenzyl bromide (5.00 g, 0.022 mol) and Adogen 464 (3 ml) were added and 
stirring continued for 16 hours. The mixture was diluted with water and extracted with 

30 dichloromethane. Drying and evaporation of the organic extracts, and trituration with 
ether gave the desired product Yield 2.94 g (53%), m.p. 108-1 10 °C 

(b) N-(3-(2,3,6-Trifluorobenzyloxy)pyrid-2-yl)-N*-(4-chlorophenyl)thiourea 
A mixture of 2-amino-3-(2,3,6-trifluoroben2yloxy)pyridine (2.00 g, 0.0078 mol), 4- 
chlorophenyl isothiocyanate (1.6 g, 0.094 mol) and toluene (10 ml) was refluxed for 3 
35 hours, then cooled and treated with diethyl ether to induce crystallisation of the product. 
Yield 2.82 g (85.5%), m.p.174-176 °C. 
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(c) N-(3-(23,6-Trifluorobenzyloxy)pyrid-2-yl)-N , -(4-chlorophenyl)guanidine 
A mixture of yellow mercuric oxide (1.23g, 0.056 mol), N-[3-(2,3,6- 
uifluoroben2yloxy)pyrid-2-yl]-N , -(4-chlorophenyl)thiourea (2.00g 0.0047mol) and 
methanolic ammonia solution (40 ml) was stirred for 1 day at room temperature. The 
5 solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot Evaporation of the solvent, trituration with ether and recrystallisation from 
acetonitrile gave the desired product Yield 1.20 g (63%), m.p. 153-156 °C. 

C19H14CIF3N4O 
Expected C 56. 10, H 3.47, N 13.77, CI 8.72 
10 Found C 56.09, H 3.68, N 13.80, CI 8.81 

Example 58 

N-(3-(2-Fluoro-4-methoxybenzyloxy)pyrid-2-yl)-N'-(4-chlorophenyl)guanidine 

(a) 2-Amino-3-(2-fluoro-4-memoxybenzyloxy)pyridine 

15 A mixture of 2-amino-3-hydroxy pyridine (1.45g, 0.013 mol), dichloromethane (10 ml) 
and 40% aqueous sodium hydroxide solution (10 ml) was stirred for five minutes, then 2- 
fluoro-4-methoxybenzyl bromide (2.9 g, 0.013 mol) and Adogen 464 (1.5 ml) were added 
and stirring continued for 16 hours. The mixture was diluted with water and extracted 
with dichloromethane. Drying and evaporation of the organic extracts, and trituration with 

20 ether gave the desired product. Yield 1.1 1 g (34%), m.p. 135-138 °C. 

(b) N-(3-(2-Huoro-4-methoxybenzyloxy)pyrid-2-yl)-N'-(4-chlorophenyl)miom^ 

A mixture of 2-amino-3-(2-fluoio-4-memoxylbenzyloxy)pyridine (1.00 g, 0.004 mol), 4- 
chlorophenyl isothiocyanate (0.68 g, 0.0048 mol) and toluene (10 ml) was refluxed for 3 
hours, then cooled and treated with diethyl ether to induce crystallisation of the product 
25 Yield 0.86g (51%), m.p.138-140 °C 

(c) N-(3-(2-Rubro^memoxybeii2yloxy)pyrid-2-yl)-N , -(4-chlorophenyl)guanidm 
A mixture of yellow mercuric oxide (054 g, 0.0025 mol), N-[3-(2-fluoro-4- 
memoxybenzyloxy)pyrid-2-yl]-N , -(4-chlorophenyl)thiourea (0.8 g, 0.0021 mol) and 
methanolic ammonia solution (40 ml) was stirred for 2 days at room temperature. The 

30 solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot Evaporation of the solvent followed by trituration with ether and 
recrystallisation from acetonitrile gave the desired product Yield 0.37 g, (45%), 
m.p. 158-161 °C. 

C20HI8CIFN4O2 

35 Expected C 59.93, H 4.53, N 13.98, CI 8.84 

Found C 59.63, H 4.66, N 14. 13, CI 8.46 
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Example 59 

N-[3-(3-Chloro2-fluorobenzyloxy)pyrid-2-yl]-N'-(4-chlorophenyI)guanidine 

(a) 2-Amino-3-(3-chloro-2-fluorobenzyloxy)pyridine 

A mixture of 2-amino-3-hydroxypyridine (2.42 g, 0.022 mol), dichloromethane (20 ml) 
5 and 40% aqueous sodium hydroxide solution (20 ml) was stirred for five minutes, then 3- 
chloro-2-fluorobenzyl bromide (5.0 g, 0.022 mol) and Adogen 464 (3 ml) were added and 
stirring continued for 16 hours. The mixture was diluted with water and extracted with 
dichloromethane. Drying and evaporation of the organic extracts, and trituration with 
ether gave the desired product Yield 3.22 g (58%), m.p. 98-100 °C 

10 (b) N-t3-(3-Chloro-2-fluorobenzyloxy)pyrid-2-yl]-N'-(4-chlorophenyl)thiourea 
A mixture of 2-amino-3-(3-chloro-2-fluorobenzyloxy)pyridine (2.00 g, 0.0079 mol), 4- 
chlorophenyl isothiocyanate (1.61 g, 0.0095 mol) and toluene (10 ml) was refluxed for 3 
hours, then cooled and treated with diethyl ether to induce crystallisation of the product. 
Yield 2.37 g (71%), m.p. 174-176 °C. 

15 (c) N-[3-(3-Chloro-2-flucm)benzyloxy)pyrid-2-yl]-N'-(4-chlorophenyl)guanidine 
A mixture of yellow mercuric oxide (1.23 g, 0.0047 mol), N-[3-(3-chloro-2- 
fluorobenzyloxy)pyrid-2-yl]-N'-4-chlorophenylthiourea (2.0 g, 0.0047 mol) and 
methanolic ammonia solution (40 ml) was stirred for 2 days at room temperature. The 
solvent was removed in vacuo and the black residue was boiled with chloroform and 

20 filtered hot Evaporation of the solvent followed by trituration with ether and 
recrystallisation from acetonitrile gave the desired product Yield 0.38 g (20%), 
m.p. 204-207 °C 

C19H15CI2FN40 .0.07CHC13 
Expected C 55.37, H 3.67, N 13.55, CI 18.94 
25 Found C 55.36, H 3.81, N 1335, CI 18.97 

Example 60 

N-[3-(2-Fluoro-3-methylbenzyloxy)pyrid-2-yl]-N'-(4-chlorophenyl)guanidine 

(a) 2-Aminb-3-(2-fluoro-3-methylbenzyloxy)pyridine 

30 A mixture of 2-amino-3-hydroxypyridine (2.8 g, 0.026 mol), dichloromethane (20 ml) and 
40% aqueous sodium hydroxide solution (20 ml) was stirred for five minutes, then 2- 
fluoro-3-methylbenzyl bromide (5.0 g, 0.026 mol) and Adogen 464 (3 ml) were added and 
stirring continued for 16 hours. The mixture was diluted with water and extracted with 
dichloromethane. Drying and evaporation of the organic extracts, and trituration with 

35 ether gave the desired product Yield 3.99 g (66%), m.p. 1 15-118 °C. 

(b) N-[3-(2-Fluoro-3-memylbenzyloxy)pyrid-2-yl]-N'-(4-chlorophenyl)thiourea 

A mixture of 2-amino-3-(2-fluoro-3-methylbenzyloxy)pyridine (2.00 g, 0.0086 mol), 4- 
chlorophenyl isothiocyanate (1.75 g, 0.0103 mol) and toluene (10 ml) was refluxed for 3 
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hours, then cooled and treated with diethyl ether to induce crystallisation of the product. 
Yield 3.21g (93%), m.p. 184-187 °C 
(c) N-[3-(2-Huoro-3-methylben2yloxy)pyrid^ 
A mixture of yellow mercuric oxide (1.29 g, 0.0059 mol), N-[3-(2-fluoro-3- 
5 memylbenzyloxyJpyrid^-yy-N'-^chlorophenylthiourea (2.0g, 0.0049 mol) and 

methanolic ammonia solution (40 ml) was stirred for 2 days at room temperature. The 
solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot. Evaporation of the solvent followed by trituration with ether and 
recrystallisation from acetonitrile gave the desired product. Yield 1.59g, (84.5%), 
10 m.p. 179-181 °C. 

C20H18CIFN40 .0.04CHC13 
Expected C 61.77, H 4.66, N 14.38, CI 10.19 
Found . C 62 r 04, H 4.19, N 14.53, CI 10.24 

15 Example 61 

N-(3-(2,4,6-Trimethylbenzyloxy)pyrid-2-yI)-N , -(4-chIorophenyI)guanidine 

(a) 2-Amino-3-(2,4,6-trimemylbenzyloxy)pyridine 

A mixture of 2-aminc-3-hydroxy pyridine (29.6 g, 0.269 mol), dichloromethane (200 ml) 

20 and 40% aqueous sodium hydroxide solution (200 ml) was stirred for five minutes, then 
2,4,6-trimethylbenzyl bromide (50 g, 0.296 mol) and Adogen 464 (5 ml) were added and 
stirring continued for 16 hours. The mixture was diluted with water and extracted with 
dichloromethane. Drying and evaporation of the organic extracts, and trituration with 
ether gave the desired product Yield 29.6 g (41%), m.p. 160-166 °C 

25 (b) N-(3-(2,4,6^Trraemylbenzyloxy)py^^ 

A mixture of 2-amino-3-(2,4,6-trimemylbenzyIoxy)pyridine (2.00 g, 0.0082 mol), 4- 
chlorophenyl isothiocyanate (1.68 g, 0.0099 mol) and toluene.(10 ml) was refluxed for 3 
hours, then cooled and treated with diethyl ether to induce crystallisation of the product 
Yield 2.37 g (70%), m.p. 180-182 °C 

30 (c) N-(3-(2,4,6-Trimemylbenzyloxy)pyri^^ 

A mixture of yellow mercuric oxide (0.95 g, 0.0044 mol), N-[3-(2,4,6- 
tiimemylben^loxy)pyrid-2-yl]-N , -(4-cWorophenyl)thiourea (1.5 g, 0.0036 mol) and 
methanolic ammonia solution (40 ml) was stirred for 2 days at room temperature. The 
solvent was removed in vacuo and the black residue was boiled with chloroform and 

35 filtered hot Evaporation of the solvent followed by trituration with ether and 
recrystallisation firom acetonitrile gave the desired product Yield 1.16 g (82%), 
m.p. 169-171 °C 
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C22H23CIN4O 
Expected C 66.91, H 5.87, N 14.19, CI 8.98 
Found C 66.94, H 5.90, N 14.47, CI 9.17 

5 Example 62 

N-[3-(2-ChIoro-6-nuorobenzyloxy)-5-chloropyrid-2-yl]-N'-(4-chIorophenyl)guanidine 

(a) 2-Amino-N-[3-(2-chloro-6-fluorobenzyloxy)-5-chloropyridine 
A mixture of 2-amino-3-hydroxy-5-chloropyridine (1.4 g, 0.313 mol), dichloromethane (5 
ml) and 40% aqueous sodium hydroxide solution (5 ml) was stirred for five minutes, then 
10 2-chloro-6-fluorobenzyl chloride (1 .96 g, 0.019 mol) and Adogen 464 (0.5 ml) were added 
and stirring continued for 16 hours. The mixture was diluted with water and extracted with 
dichloromethane. Drying and evaporation of the organic extracts and trituration with 
ethanol gave the desired product. Yield 0.93 g (32%), m.p. 132-133 °C. 

15 (b) N-[3-(2-Chloro-6-fluorobenzyloxy)-5-chloropyrid-2-yl]-N , -(4- 
chlorophenyl)thiourea 

A mixture of 2-amino-3-(2-chloro-6-fluorobenzyloxy)-5-chloropyridine (0.82 g, 
0.0028 mol), 4-chlorophenyl isothiocyanate (0.56 g, 0.0033 mol) and toluene (10 ml) was 
heated under reflux for 16 hours, then cooled and diluted with ether to induce 
20 crystallisation of the product, which was triturated with ethanol. Yield 0.68 g (54%), 
m.p. 158-160 °C. 



(c) N-[3-(2-ChloTo-6-fluorobenzyloxy>5-chloropyrid-2-yl]-N , -(4- 
chlorophenyl)guanidine 
25 A mixture of yellow mercuric oxide (0.36 g, 0.0017 mol), N-[3-(2-chloro-6- 

fluorobenzyloxyVS-chloropyrid^-yll-N'-^hlcrophenylthiourea (0.64 g, 0.0014 mol) and 
methanolic ammonia solution (20 ml) was stirred for 1 day at room temperature. The 
solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot Evaporation of the solvent followed by recrystallisation from ethanol gave the 
30 desired product Yield 0.09 g (15%), m.p. 162-163 °C. 

C19H14CI3FN4O 
Expected C 51.67, H 3.20, N 12.74, CI 24.19 
Found C 51.72. H 3.20, N 12.78, CI 23.11 

35 Example 63 

N-[3-(2-Chloro-6-fluorobenzyloxy)-6-methylpyrid-2-yl]-N'.(4- ' 
chlorophenyOguanidine 

(a) 2-Amino-3-(2-chloro-6-fluorobenzyloxy)-6-methylpyridine 
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A mixture of 2-amino-3-hydroxy-6-methylpyridine (4.3 g, 0.035 mol), dichloromethane 
(26 ml) and 40% aqueous sodium hydroxide solution (26 ml) was stirred for five minutes 
at room temperature, then 2-chloro-6-fluorobenzyl chloride (6.8 g, 0.038 mol) and Adogen 
464 (2.5 ml) woe added and stirring continued for 16 hours. The mixture was diluted 
5 with water and extracted with dichloromethane. Drying and evaporation of the organic 
extracts and trituration with ethanol gave the desired product. Yield 6.3 g (67%), 
m.p. 108-109 °C. 

(b) N-[3-(2-CWoro-6-fluorobenzyloxy>6-methyIpyrid-2-yl]-NH4- 
10 chlorophenyl)thiourea 

A mixture of 2-amino-3-(2-chloro-6-fluorobenzyloxy)-6-methylpyridine (2.0 g, 0.0075 
mol), 4-chlorophenyl isothiocyanate (1.53 g, 0.0089 mol) and toluene (10 ml) was heated 
under reflux for 2 hours, then cooled and diluted with ether to induce crystallisation of the 
product, which was triturated with ethanol. Yield 2.6 g (82%), m.p. 204-205 °C. 

15 

(c) N-[3-(2-CMoro-6-fluorobenzyloxy^)-6-methylpyrid-2-yl]-N , -(4- 
chlorophenyl)guanidine 

A mixture of yellow mercuric oxide (0.58 g, 0.0027 mol), N-[3-(2-chloro-6- 
fluoroben^loxy>6-meftylpyrid-2^ (1.00 g, 0.0023 mol) and 

20 methanolic ammonia solution (30 ml) was stirred for 2 days at room temperature. The 
solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot Evaporation of the solvent followed by recrystallisation from ethanol gave the 
desired product Yield 0.52 g (54%), m.p. 148-149 °C 

C20H17CI2FN4O 

25 Expected C 57.29, H 4.09, N 13.36, CI 16.91 

Found C 57.34, H 4.20, N 13.39, CI 17.62 

Example 64 
N-(3-(2,6-Dichlorobenzyloxy)pyrid-2^ 
30 A mixture of N-[H2,6-dichlorobenzyloxy)p^ (2.0 g, 

0.0045 mol), yellow mercuric oxide (1.18 g, 0.0054 mol) and 33% w/w methylamine in 
methylated spirit (40 ml) was stirred at room temperature for 24 hours. The solvent was 
removed in vacuo and the black residue was boiled with chloroform and filtered hot 
Evaporation of the solvent and recrystallisation from acetonitrile gave the desired product 
35 Yield 1.53 g (78%), m.p. 153-156 °C. 

C26H17CI3N4O 
Expected C 55.13, H 3.93, N 12.86, CI 24.41 
.Found C 55.01, H 4.07, N 12.95, CI 24.50 
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Example 65 

N-[3-(2,6-Dinuorobenzyloxy)pyrid-2->l]-N'-methjl-N"-(4-chlorophen>l)guanidine 

A mixture of N-[3-(2,6^fluorobenzyloxy)pyrid-2-yl]-N'-(4-chlorophenyl)thiourea 
5 (0.93 g, 0.002 mol), yellow mercuric oxide (0.52 g, 0.0024 mol) and 33% w/w 

methylamine in methylated spirit (45 ml) was stirred at room temperature for 3 days. The 
solvent was removed in vacuo and the black residue was boiled with chloroform and 
filtered hot Evaporation of the solvent, trituration with ether and recrystallisation from 
acetonitrile gave the desired product Yield 0.44 g (48%), m.p. 100-102 °C 
10 C20H17CIF2N4O 

Found C 59.81, H 4.43, N 14.05 
Expected C 59.63, H 4.25, N 13.91 

Example 66 

15 N-(3-(2,6-Difluorobenzyloxy)pyrid-2-yl-N'-(prop-l-yl)-N"-(4-chlorophenyl)guanidine 

A mixture of N-[3-(2,6-difluorobenzyloxy)pyrid-2-yI]-N'-(4-chlorophenyl)thiourea (1.0 g, 
0.0025 mol), yellow mercuric oxide (0.64 g, 0.003 mol) and ^-propylamine (20 ml) was 
stirred at room temperature for 48 hours. The solvent was removed in vacuo and the black 
residue was boiled with chloroform and filtered hot Evaporation of the solvent and 
20 recrystallisation from acetonitrile gave the desired product Yield 0.60 g (48%), 
m.p. 99-100 °C 

C22H21CIF2N4O 
Expected C 61.33, H 4.91, N 1 3.00, CI 8.23 
Found C 60.78, H 4.95, N 1 2.96, CI 8.49 

25 

Example 67 

N-(3-(2,6-Difluorobenzyloxy)pyrid-2-yl-N , -(prop-2-yl).N M -(4-chlorophenyl)guanidine 

A mixture of N-[3-(2,6-difluorobenzyloxy)pyrid-2-yl]-N , -(4-chlorophenyl)thiourea (1.0 g, 
0.0025 mol), yellow mercuric oxide (0.64 g, 0.003 mol) and isopropylamine (0.43 g, 

30 0.0074 mol) in methanol (20 ml) was stirred at room temperature for 96 hours, and then 
heated at 50 °C for 8 hours. After cooling, the solvent was removed in vacuo and the 
black residue was boiled with chloroform and filtered hot Evaporation of the solvent and 
recrystallisation from acetonitrile gave the desired product Yield 0.24 g (23%), 
m.p. 112-113 °C. 

35 C22H21CIF2N4O 

Expected C 61.33, H 4.91, N 13.00, CI 8.23 
Found C 60.34, H 4.93, N 13.10, CI 8.44 
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Example 68 

N-[3-(2-Chloro^-fluoroben^loxy)pyrid*2-yl]-N , -inethyl-N , -phenylgiianidine 

(a) N-[3-(2-chloro-6-fluorobenzyloxy)pyrid-2-yl)-N -benzoylthiourea 

A mixture of 2-ammo-3-(2-cMoro-6-fluorobenzyloxy)-6-methyIpyridine (5.0 g, 0.0197 
5 mol), 4-benzoyl isotbiocyanate (3.8 g, 0.024 mol) and ether (100 ml) was stirred at room 
temperature for 2 hours, then the solid formed was filtered and washed with pet ether to 
give the desired product. Yield 7.31 g (90%), m.p. 136-138 °C. 

(b) N-[3-(2-cMoro-6-fluorobenzyloxy)pyrid-2-yl-N-benzoyl-N-(N- 
10 memylanilino)guanidine 

A mixture of N-[3-(2,6-<niluoroben2yloxy)pyrid-2-yl]-N , -benzoylthiourea (5.0 g, 0.012 
mol), yellow mercuric oxide (3.1 g, 0.014 mol) and N-methylaniline (3.9 ml, 0.036 mol) 
in methanol (200 ml) was stirred at room temperature for 16 hours, followed by 2 hours at 
70 °C. The mixture was cooled, the solvent was removed in vacuo and the black residue 
15 was boiled with chloroform and filtered hot Evaporation of the solvent followed by 
chromatography (silica gel, chloroform) gave the desired product as an oil. Yield 4.73 g 
(80%). 

(c) N-[3-(2^Uoio-6-fluorobenzyloxy)pyrid-2-yl]-N-methyl-N-phenyl guanidine 
A mixture of N-[3-(2-chloro-6-fluorobenzyloxy)pyrid-2-yl-N-ben2oyl-N--(N- 

20 methylanilmo)guanidine (0.47 g, 0.00098 mol), hydrochloric acid (2N, 10 ml ) and 
ethanol (3 ml) was refluxed for 16 hours, cooled, filtered and re crystallised from 
ethanol/ether to give the required product Yield 0.08 g (20%) m.p. 223-225 °C 

C20H18OFN40 .0.9HCI .0.5H2O 
Expected C 56.24, H 4.70, N 13.1 1, CI 15.78 
25 Found C 56.44, H 4.67, N 12.97, CI 15.82 
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Biological Data. 
H + K + ATPase Activity. 



5 The effects of a single high concentration (100 \iM) of a compound of structure 

(I) on K- stimulated ATPase activity in lyophilised gastric vesicles was determined. 
Preferred compounds of structure (I) were also tested over a range of concentrations to 
determine IC50 values. 

0 (i) Preparation of lyophilised gastric vesicles 
(H/K-ATPase). 

Lyophilised gastric vesicles were prepared from pig fundic mucosa after the 
method of Keeling et al. (Biochem. Pharmacol., 34, 2967, 1985). 



5 



(ii) K + -stimulated ATPase activity. 



K + -stimulated ATPase activity was determined at 37°C in the presence of the 
following : 10 mM Pipes/Tris buffer pH 7.0, 2 mM MgS0 4 , 1 mM KQ, 2 mM 
0 Ns^ATP and 3-6 |ig protein/ml lyophilised gastric vesicles. After incubation for 

30 minutes, the inorganic phosphate hydrolysed from ATP was determined by 
the method of Yoda and Hokin (Biochem. Biophys. Res. Commun. 40, 880, 
1970). 



Compounds of structure (I) were dissolved in dimethylsulphoxide which up to 
the highest concentration used had no effect on K + -stimulated ATPase activity. 

The effect of the highest concentration of each compound of structure (D on the 
recovery of a standard amount of inorganic phosphate was also determined. 



Results 



The compounds of the examples exhibited IC50 values of less than 5.5 uM. 
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Claims: 

1. A compound of structure (I): 



1 1 



5 




in which: 

At* is an optionally substituted phenyl ring; 

is an optionally substituted phenyl ring; 

10 R 1 is hydrogen or Cj^alkyl; 

R 2 is hydrogen or Ci^alkyl; 
3 

R is hydrogen or Ci^alkyl; 
R 4 is hydrogen, halogen, C^galkyl or Cj.galkoxy, 
XisCH2orNR 5 ,and 
15 R5 is hydrogen or Cj^alkyl, 
and the salts thereof. 

2. A compound according to claim 1 in which R* td R 4 are all hydrogen. 

20 3. A compound according to claim 2 in which Ar* is a phenyl ring 

substituted by two halogen atoms. 

4. A compound according to claim 3 in which Ar^ is a phenyl ring 
substituted by a single hydrogen atom. 

25 

5. A compound according to claim 2 which is 
N-(3-(2^Uoro-6-fluoit)benzyloxy)-2-pyridyl)phenylacetamidine hydrochloride, 
N-[3-(2-methylbenzyloxy)pyrid-2^ 
N-[3-(2-fluorobenzyl)pyrid-2-y^ 

30 N-[3-(4-methylbenzyloxy)py^^ 
N-[3^2-fluoro-6-chlorobenzyto^ 
N-[3<2-fluoro-6<Morobenzyto^ 
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N-fS-CZ^dichlorobenzyloxyJpyrid-l-yy-^-phcnylguanidine, 
N-[3-(2,6-difluorotenzyloxy)py^ 
N-(3-(2-fluoro-4-methoxybenzyloxy)pyrid-2-^^^ 
N-(3-(2,6Kiichlorobenzyloxy)pyrid-2-y^^ 
5 N-[3-(2,6-difluorobenzyloxy)pyrid-2-yl]^ 
N-(3-(2,6-difluorobenzyl^^^ 

6. A process for preparing a compound according to claim 1 which 
comprises 

10 

(a) for compounds in which X is CH2, reaction of a compound of structure (II): 




(III) 



in which Ar ,R*,R 3 andR are as described for structure (I) with a compound of 
IS structure (EI) in which Al 2 is as described for structure (I) and Y is a leaving group; 

(b) for compounds in which X is NR^ and is hydrogen, reaction of a compound of 
structure (TV) 



1 1 




(IV) 



13 

20 R 

in which Ar*, Ar^ and R 1 , R 3 and R* arc as described for structure (I) and Y* is a leaving 
group with an amine of structure H2NR2 in which R^ is as described for structure (I); 
(c) for compounds in which X is NR^, 
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(i) reaction of a compound of structure (II) with a compound of structure (V) 



2 




5 in which Y 2 is a leaving group and Ar 2 , R 2 and R 5 are as described for structure (I); or 
(ii) reaction of a compound of structure (VI) 



1 1 




(VI) 



I3 

R 



10 in which R 1 to R 4 and Ar 1 are as described for structure (I) and Y 2 is a leaving group, 
with a compound of structure HNR 5 Ar 2 (VII) in which R 5 and Ar 2 are as described for 
structure (I), and optionally thereafter, forming a salt 

7. A pharmaceutical composition comprising a compound according to any 
15 one of claims 1 to 5 or a pharmaceutical^ acceptable salt thereof, in association with a 

pharmaceutical^ acceptable carrier. 

8. A compound according to any one of claims 1 to 5 for use in therapy, in 
particular in the treatment of gastrointestinal disorders. 

20 

9. A compound of structure (II) as described in claim 6. 



25 



10. A compound of structure (HI) as described in claim 6. 
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